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Udp 

USRJymeric ® 


FILLER TESTING 


NASB-36298 


U. S. POLYMERIC 0. E. 71108 
Filler Lot for RASA Lot* 1 


1. Carbon Content, 
QAI-5560 


2. Aeh Content, 
PTM-71B 


3. Atomic Absorption, ppm 
CTM-53B 

(Values are average of 
2 determinations) 


3a. Moisture Content, X 
CTM-53B 


3b. Ash Content, X 
CTM-53B 


4. pH, Units 

ASTM D1512 


5. Particle Size, microns 
S. E. M. procedure 
(Average values are 
of 10 determinations) 


6a. TGA, *C at 30X Loss 
CTH-51 



#1-1 

aAnrLc* 

#1-2 

#1-3 


99. 17 

99. 10 

99. 12 

NASA LOT* 

1 AVERAGE 

99. 13 


.005 

.000 

.000 


. 009 

• ei4 

t?g>5 

AVG. 

.007 

.007 

. 003 

NASA LOT# 

1 AVERAGE 

. 006 


#1-1 

#1-2 

#1-3 

Na 

3.0 

2.0 

1. 5 

K 

1.5 

0. 0 

0. 0 

Ca 

0.0 

0.0 

0. 0 

Mg 

0. 5 

0.0 

0.0 

Li 

0. 0 

0.0 


TOTAL 

3.0 

2. 0 

1. 5 


.005 

.010 

. 005 


f 0*9 

.005 

. 005 

AVG. 

. 010 

.008 

.005 

NASA LOT# 

1 AVERAGE 

.008 


0. 000 

0. 000 

0. 000 


0. 000 

0. 000 

0. 005 

AVG. 

000 

0. 000 

0. 003 

NASA LOT# 

1 AVERAGE 

0. 001 


4. 85 

4. 85 

4. 95 


*. 90 

4. 90 

5. 05 

AVG. 

4. 88 

4. 88 

5. 00 

NASA LOT# 

1 AVERAGE 

4. 92 

AVG. 

.45 

.36 

.38 

Maximum 

.65 

.62 

. 85 

Minimum 

.22 

. 17 

. 22 

Std. Dev 

.08 

.08 

. 08 

NASA 

LOT# 1 

AVERAGE SIZE .40 


750 

751 

749 

NASA LOT# 

1 AVERAGE 750 


L0T#1 

AV EL- 
2 . 2 
0. 5 
0 . 0 
0 . 2 
0 . 0 
2 . 8 
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filler Lot fo r NASA Lot* 1 


6 b. TGA 

CTH-51 

7 . Particle Sixe Distribution 
CTH-72 

7a. Particle Sixe, microns 
CTH-72 


See Charts 


See Charts 


£ LlL 
.87 
.86 

AVG. . 86 

NASA LOT# 


6 A- 6 C 


7A-7C 

£ LiZ 


. 88 

.92 

.95 

.95 

.92 

.94 

L AVERAGE 

.91 
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RESIN TESTING 
NAS8-36298 


U. S. Polymeric 0. E. 71108 
91LD Resin Lot for NASA Lot» 1 


1. Resin Solids, X 




#1-1 


#1-2 

#1-3 

PTM-7C 




70. 4 


70. 7 

71. 5 





70. 9 


69. 9 

70. 9 





71.0 


71. 7 

70. 3 




AVG. 

70. 8 


70. 8 

70. 9 





LOT# 

1 

AVERAGE 

70. a 

2. Specific Gravity 9 25* C 




1. 137 


1. 136 

1. 137 

PTN-29C 




LOT# 

1 

AVERAGE 

1. 137 

3. Viscosity, Brookfield, cps. 

e 

22. 

CD 

• 

O 

1000 


1000 

1000 

PTN-47B 




LOT# 

1 

AVERAGE 

1000 

4. Gel Time, min: sec 




3:24 


3:20 

3:22 

PTN-14C 




LOT# 

1 

AVERAGE 

3:22 

S. Atomic Absorption, ppm 



#1-1 

#1-2 


#1-3 

LOTI AVG 

CTH-53B 


Na 

8 

9 


10 

9. 0 



K 

1 

1 


1 

1. 0 



Ca 

10 

9 


8 

9. 0 



«g 

1 

1 


1 

1. 0 



Li 

0 

0 


0 

0 


AVG. 

20 

20 


20 20. 0 

6. Volatiles, Gas Chromatography 



See Charts 6A-6C 


CTM-55 








7. TGA, X Weight Loss at 500* C 




#i-; 


#1-2 

#1-3 

CTM-51 (AIR) 




41. 4 


40. 5 

40. 6 





LOT# 

1 

AVERAGE 

40. 9 





See Chart 7A-7C 


8. DSC, temperature *C 




187 


182 

183 

CTM-50A 




LOT# 

1 

AVERAGE 

184 





See Chart 8A-8C 


9. HPLC 




See Chart 9A-9C 


CTM-49A 








10. GPC, Average molecular vt. 




1770 


1816 

1658 

CTM-49A 




LOT# 

1 

AVERAGE 

1748 





See Chart 10A-10C 



u$p 


USFb/ymeric 


HITCO MATERIALS DIVISION 

700 E. DYER ROAD, SANTA ANA. CALIFORNIA 92707 • (714) 549-1101 • TWX (910) 595-1130 • FAX # (714) 549-2858-5-2437 



Page 2 of 2 


91LD Resin Lot for NASA Lot# 1 


11. pH, units 
CTM-1B 


12. Phenol Content, X 
CTH-55 Appendix 1 


13. Chang's Index, ml. 

CTM-5B 

14. RDS, Minimum Viscosity, cps. 

CTM-57A 


IS. NMR 

Vendor procedure 


» 1-1 # 1-2 # 1-3 

3. 4 B. 3 8. 3 

LOT# 1 AVERAGE 8. 3 

11.05 12.15 11.85 

11. 05 11. 78 12. 02 

AVG. 11.05 11.96 11.93 

LOT# 1 AVERAGE 11.65 

23. 6 23. 8 23. 8 

LOT# 1 AVERAGE 23. 7 

Min. Vise. !_C 

#1-1 356 93 

#1-2 194 

#1-3 153 1®8 

AVG. 234 


See Charts 14A-14C 
See Charts 15A-15C 


U. S. Polymeric 


M. 0— 

Hamid M. Ouraishi, Manager 
Quality Assurance Department 



TYPICAL GAS CHROMATOGRAPH SET-UP 


ORIGINAL PAGE IS 
OF POOR QUALITY 


■% * 


Operator. 

Column — 
length . 

Oil. - # . 

Liquid Phase „{YT~Uit7G 
Wt. * yC L j, - 
Supporrifr^^PHr ftO 

iesh gff/ l jg Q 

Carrier 6as H — 

Rotameter 7 

Inlet press_&£2psig 
Rate_3i2 — ■l/»in 

CHART SPEED 

SAMPLE rj 

Size Qj — 


r FtP — 


Date . 

Detecto 

Vol tase 

Sensi t. 

Floe Rates, ■ l/nin—— 
Hydrogen \p£l *i r 

Scavenge — 

Split. 


Teaiperature, °C. 

Det. «22 j 2_ Inj .e 
Coluin Initial jaG- 

Final jt2UL&- 

Rate 
Solvent 


eClMLlJ 


Concn. JLQ- 





GAS CHROMATOGRAPHY STANDARD SOLVENT 


TEST METHOD CTM-55 
STANDARD SOLVENT/MONOMER 

MEOH 

ETHANOL 

MECL2 

ACETONE 

IPA 

THF 

ACETONITRILE 

CRESOL 

MEK 

FURFURAL 

TOLUENE 

CHLOROBENZENE 

PHENOL 


RETENTION TIME (MINS.) 

.6 

1.18 

1.28 

1.45 

1.83 

3.08 

3.2 

4.03 

4.08 
15.03 
17.98 
19.6 
22.08 


NOTE: 


THF WAS USED TO DILUTE THE RESIN SAMPLES. 




CHART 6A 


REAL TIME CHROMATOGRAM ttt 



“I NHL FULL SCALE MV. =1606.00 


SAMPLE T 91 LD 1-1 

MI SC . : C=0. 69976 GUS/fU. 

T IME : 8 39 

DATE : 12 '10 '86 
OPERATOR = JGZ 

RUM TIME ; 30.00 MINUTES 

DELAY TIME : 0.00 
' CHAN = 0 


PK 

NO 

RET 

TIME 

PEAK 

AREA 

AREA 

*4 

tfl-J 

PEAK 
HT . 

2 

. 48 

1782 

.084 

2 

243 

3 

.63 

2116 

. 100 

2 

244 

5 

1 63 

177820 

e.334 

2 

12881 

6 

2 . 93 

1802100 84.843 

3 

88912 

7 

5.43 

1577 

. 074 

4 

102 

19 

11.70 

1 138 

054 

2 

55 

23 

14.90 

9578 

451 

£, 

193 

29 

17.48 

1551 

. 073 

1 

69 

33 

21 . 98 

116130 

5 . 467 

3 

6607 

35 

23 . 50 

8647 

. 487 

2 

319 

36 

25 . 70 

2417 

.114 

1 

109 

TOTAL AREA= 2124047 



THRESHOLD 

= 1 




MIK 

1 PL. WIDTH* 15 




AREA REJECT* 1800 




VERTICAL SCALE FACTOR IX 



SAMPLE : 91 LD 1-1 
MISC. C=0 . 09976 tfHS/HL 

T I ME ; 8 39 

DATE : 1 2*'l 0 '86 
OPERATOR • JGZ 


RUN TIME : 30.00 MINUTES 

DELAY TIME = 0.00 
CHAN = 0 


PK RET 

NO TIME 

PEAK 

AREA 

AREA 

7. 

8 

L 

PEAK 
HT . 

5 1.63 

177028 

8.449 

2 

12881 

6 2.93 

1882100 

86 . 089 

3 

88912 

33 21 .98 

116130 

5.543 

3 

6607 

TOTAL AREA* 2095258 



THRESHOLD 

= 1 




MIN PK. WIDTH* 15 




AREA REJECT* 10800 




CHART 6B 


VERTICAL SCALE FACTOR IX 


tti REAL TIME CHROMATOGRAM *** 

r L, 

■ ( 


ORIGINAL PAGE IS 
OF POOR QUALITY 




FINAL FULL SCALE MV. *1000. 00 


SAMPLE : 91 LD 1-2 
MISC. C=0 . 10038 €Mfi/ML 

T I ME : 10 03 

DATE : 12/10/86 

OPERATOR : JG2 


RIJN TIME : 30.00 MINUTES 

DELAY TIME ■ 0.00 
CHRN : 0 


PK RET 

NO TIME 

PEAK 

AREA 

AREA 

7. 

B 

L 

PEAK 

HT 

2 63 

4647 

. 117 

1 

480 

4 1.65 

94819 

2 . 358 

2 

12190 

5 1.65 

222740 

5.585 

2 

12322 

6 3 . 28 

3332000 

83.551 

3 

93330 

7 5.55 

2614 

. 066 

4 

253 

20 11.73 

8087 

. 283 

3 

381 

35 21 .93 

133490 

3.347 

2 

10616 

36 22. 13 

190400 

4 . 774 

2 

10542 

TOTAL AREA= 3987 

997 



THRESHOLD 

= 1 




MIN. PK WIDTH* 15 




AREA REJECT* 1000 






SAMPLE' 91 LD 1-2 
MISC. C=0 1003S Q\&/HL 

TIME : 10 03 

DATE : 12/ 10 '86 

OPERATOR : JG2 


RUN TIME : 36.00 MINUTES 

DELAY TIME 0.00 
CHAN : 0 


PK RET 

NO. TIME 

PEAK 

AREA 

AREA 

7. 

B 

L 

PEAK 
HT . 

4 1.65 

94019 

2.367 

2 

12190 

5 1.85 

222748 

5.607 

2 

12322 

6 3.28 

3332000 

83 . 874 

3 

93330 

35 21 .93 

133490 

3.368 

2 

1 0b lb 

36 22. 13 

190400 

4.793 

2 

10542 

TOTAL AREA* 3972649 



THRESHOLD 

= 1 




MIN PK. WIDTH* 15 




AREA REJECT* 9000 
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CHART 6C 


_ *** REAL TIME CHROMATOGRAM *** 



SAMPLE : 91 LD 1-3 

m i sc . : c=o 10171 CHsjnL 

T I ME - 11=03 

DATE : 12 "10/86 
OPERATOR = JGZ 


RUN T I ME : 30 00 MINUTES 

DELAY TIME = 0.60 
- CHAN = 0 


PK 
NO . 

RET 

TIME 

PEAK 

AREA 

AREA 

7. 

B 

L 

PEAK 

HT 

C. 

.63 

3122 

.084 

1 

415 

4 

1 . 65 

87108 

2 . 345 

2 

12047 

5 

i eo 

206610 

5.563 

2 

12134 

6 

3.23 

3107700 

83.669 

3 

90515 

7 

5.55 

15030 

.405 

4 

386 

8 

6.35 

16422 

.442 

4 

280 

9 

8.23 

1731 

.047 

4 

84 

14 

11.80 

4421 

.119 

2 

206 

26 

21 .98 

272126 

7 . 326 

1 

18481 


TOTAL AREA* 3714264 
THRESHOLD* 1 
MIN PK. WIDTH* 15 
AREA REJECT* 1086 


VERTICAL SCALE FACTOR IX 



SAMPLE = 91 LD 1-3 
MISC.: C=0 . 10171 6f|S/rtL 

TIME : 11=03 
DATE = 12/10/86 
OPERATOR = JGZ 

RUN TIME : 30.00 MINUTES 

DELAY TIME : 0.00 
CHAN = 0 


PK 

RET 

PEAK 

AREA 

8 

PEAK 

NO 

TIME 

AREA 

V. 

L 

HT . 

4 

1 65 

87108 

2.371 

2 

12047 

5 

1 .80 

206610 

5 . 624 

2 

12134 

6 

3.23 

3107700 

84.597 

3 

90515 

26 

21 98 

272120 

7.408 

1 

10481 


TOTAL AREA* 3673538 
THRESHOLD* 1 
MIN. PK WIDTH* 15 
AREA REJECT* 17000 
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Aiiiiiiiiiiiiiimiiiiniiiiiiiiiiiiiiiiiiinim 
miiiniiNiiiiimminiiiiiiiiiiuiiiiiiiniii! 


■■■iniiHimiHimiiiiiiiiNmiiiiiBiiiiiiiiiiiH iiiamiiiiiiiiHi 


nniimiuiimniiniiniiBiiiNiiiaiiiiiBiiin ibbbbbbbbbbbbbb 


BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIBBBBBBBBBBBBBBi 
BBBBBBBBBBBBBBBBBBBBBBI •?»* yf?BffBB?BBB BBBBg IBBBBBBBBBBBBBB 
tiBBBBBBBBBBBBBBBBBBBBBBBMB*BB»taBB*££;j|gB"gg»2JB|^ E — — — — — 


iiifa_iiwr>prjiaBB r?rjHnpHi| 

m 


ir?rjBBIIBBBBaB||iaBH 
IBBBBBBBBBBBBBB SM B! 

*_• J*? 1 rjj TT ^MBBiBSMBB! 


I12f 

n»i 

■BMBKCaaaJ^LLlUBBB 

lj*JflBJMBB BBBBB BBBBB 




BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 
BBEbBBBBBB BBBBB BBBBHBBBBBBBBBB i 
BBBBBBBBBBBBBBBBBBBIBBBBBBBBBB! 


ibbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbSbbmi 

flBBBBBBBIBMBBBBBBBBHBIBBBBBBBIBIBHIBBIBHBBBilBMBBBBIH 


BBBBBBBBBBBBBBBBBBBBBBBBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 
BiBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBiBBBBBBBBBBBBBBBBBBBBBBBBI 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBlBBBBBWBPPBBBBBBBBBiBBII»B BI I ^Bf fBBBBBBBBBBBBBBB 

MBBiMBBBMHBBBl 


BBBBflBBBBflBBBBflBBBBBBBBBBBBBBk (9r«l 1 


^•rrrrrrirT jbbbbbbbbbbbbbbi 

L*lill!L*L K ll4. , Bk : MBBBBBBBaBBBBflH 

■BBBBBBBBBBBBBBBBBBBBBBBBBBB 


JBauBi;ifcitLB] 

MBBB BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBfc» — m»«BB B B BBBBBB— 

BBBBBBBBBBBBBBBBBBBIBBBBBBBBBIBBBBBBBBBBBBBBBBBBBBBBBBIBBBBBBBBBBBBBBBBBBBBBBBBIBBBBB 
BBBBBBBB BBBBBBBBBBBIBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB BBBBBBBBBIBBBBBi 

K ^Bli^BaBBBBBBBBBBBBBBBflBBBaBBBBBBflBBBBBBBBBflBBBBflBBBIBflflaBBBBBBBBBBBHHHHHHHi 
^^^MBBBBBBBBBBBilBBBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBBBiBBBBBBBBBBBBBB^^^^^^^M 
^^^^■■■■■■■■■■■■■■■■■■■BBBBBBBBBBBBBBBBBfiBBflBBBBBaBBBBBBBBBBBBBBBBBBaBI 


BBBBBBBBBBBBBBBBIBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 



BBBBBBBBBBBBflBBHflBBBflBBBBBBifiiflBBflBBBBaBarBflB|BBBiiar«UBBBBBflBBBBBBBBBBBBBBBBfl8BI 
BBBBBBBBBBBBBBBBBBBinBBBBBBBBBBBBBBBBBBBf BBBBBBBBI BBBB BBBBBBBBBBBBBBBBBBBBBBBBBBB 
BaaMBBaaBBBBBBflBBaBBBBBHBt^BB^VBflBBBBPjBflflBBBBaBUHBBfiBBBBtr^UBflBBaBMBflBBBBaBaf 

ini 


BflBB*r^BBBlflBnnBBBBBBVBBaBBflBBBfiBBBBflBB 

B^iiiiy^iiBBBBBBBBBBBBaBBBBBrBpjBBBBBBB 

gftiiiniiiB^iBBBflBBBBflnBBBBgfl! finnflii 

^nBBBMBBBBBBnBBBBBBBBUBB^Mjtf^iUBttUI 


JPBBBBBB f iBBBUBBBBBBBBBBBUMBBBBBMl j — B B BBBB B BBBBil 
BBBBBBf flBBBBBBBBBBBBBBRBBBBBBBBB^nBBBBaBBBBBBBBI 
BBBny^BBBBBBBBBBBnBBl BBBBBBBBM BBBBMBBBBBI! 
nnafiiiiiiinnnMEBflBBBBnBnnaaMMaMMi 


BBBBBB 


K ■BBBBBBBBiRBfetoZ* BBBBB BBBBfVj 

^■inBunBnnBflflSiHBnBifUHi 
MWBBBBBBlBBBBlBjBlBMg BnB riiBBBBI 
B— BBBBBBBBBnBBBiiBBtgSEy^ BnBB 
BimnBaBnBBBumHt^vyaBBiBfli 
iiBBB BBBBBlBBBBBBBBBBBBBB ^MSBBBBB 

■HnBBBBIBHBBBBBHBNMnnB 


BBBBBBBBBBBBBBBBBBBBBI 
BBBBBBBBB BBBBB BBB BBnfl 




BBUBBBBBBBBBBIBBBBflnmBBBBBBn 



BBBBBBBBBBBBBBBBHBBBBBaBBIBBBBfiBfiBBBIBWBiBBBBBBBBBBIBBBflaBBBBBBBBBB 


BBBBB BBBBB BBB ■ 
BBBBB BBBBB BBBBB 


BBBnBBBB«iBBBiBBBBflBiBflBBBBBflgUBBBBBBBMBBflBBBMiBBBBBBBBBBBOTBBBBnnBnBBfln 
BfcMBnBBBBaBBBBBBBBBarat^BBBSHMBBBnBBjgBBBBnBBgBBBBBnBBBBnBBBBWaniBBBBBn 
u«BnflnnBBflwiiiBi^»gB^j|nHBBBH«nnMBBBBnnnBnnBBBnBUBnnBn 


BBBBBBBBBBB 




BHBBIgBBBBBBBBI 



bbbbbSbbbbbbbbbi 


IBBBBMBBBBBBBBBBBBBBBBMBUBBBBUBm 
BlBBBB BBBBBBBBBiBBBBBBBBBBBBBBBBBBB 
■■■■■ BB BBB BB BBS BBBBB BBBBB BB BBB BBBI 


BBBBBBBBBBB BBBBB|NBBBnBBBBBBUBBBB 

bbbbrbbbbbbhhvbbbbbbbbbbbbbmmi 

laiBBBBBBBBBBBBi 


MB B BB B M BB BBBBBB BB BBB BBBBBBlBBBBBBBBBBBBBBBBBBBBBBnBBB' 
B BB BBB B BBBBBBnBBB BBBBB BBBBBBBfiBBBBBJB BBBBB BBBBB BBBBB pi 

M ^^^nBnBBBBBBBBBBBBBBBBBBBBBBfliBBBBBBBnBaBBBBBBBlfiB 
^^^■■BBBBBBBBBflflBBBBBBnflBBBBBBBBBBBBBBBnBBBBBBBBiB 


BBBB 



^^^MBBBBBBBflBBBBflBBBBB 
I BBBBBBBBBflBBBBBBBBBBBflBBi ■■■■■■ 
I BBBBBBHBB BBBBBBBBBBBBBBBBBBBBBBBBBBB 


BBBBBBBBB BBBBBUBMVHn 
— — IbbbbbbbbbbbbbbbbbbbbbbbbIM 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB1 

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbh 


BBBBBBBBBBBBBBBBBBI 


BBBBlBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB iiiBB 

HMMHBnnnBnnnnHiiiii 


BBnBBflBBBBBBBBfBnBBBBBBBliBBBBBBBflBBBBBBBBBBBBBflBBBBBBB 
BBBBBBIBBBBBBBBfiflBBBBBBBBBBiBBBIBBBBBBBBBBBBBBBgiBBI BBBBB 
j^C^JUIBBBBBBBBBBB BBBBB BBBBB&BBBBBBBBBBBflBBBBBBBBflBBB BBBBB 





■■■■■*■■■■■■■■■■■■■■■■■■■■>■■■>■■■■ nan 


miunniHiiiiiiiaiininniiiiimuiiiniiimniiiiiBimiiiiiimiiiiiiHiuianij 


^^^^■bbbbbbbbbbbbbbbbbbbbbhbbbbbbbbi 
imiiiiHiNiiiiiiiiiiiiiiiiininiiiii 


bbbbbbbbbbbbbbbbbbbmb ■■■■■■wa HPHW 

.■■■aBBBaaaaBaaiaaaBBBaaBaBaaBBBBiaaaBBBBBMaaaBBBaBBaaaBBar||m|f 
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CHART 9A 


^ FILE A: PHEN042. HDR TAKEN 09-06-1986 09:18:14 

area percent rerort 


* Sample Name: 91LD , 1 — 1 , C-6 . 89 Operati 

* Oate: 09-06-1986 09:18:14 Method: PHENDL1 C DATA FII 

* interface: 4 Cycle#: 42 Channe 

* Starting Peak Width: 10 Threshold: .01 

********************** ****•##***•#•***** ******************' 

* Instrument Type: BECKMAN HF'LC Column Type: 

» Solvent Description: THF/WATEiR, 2:1 BY WE 

* Operating Conditions: R.T., FLDWRATE=1.5 ML/MIN 

* Detector 0: 220NM/.5AU Detector 1 

* Mi sc. In-formation: LENGTH=25 

***************************•*-***********■*'** *•#■*«■*■******** 
Starting Delay: 0.00 Ending Rete 


************************ 
or Initials: JGZ * 

LE: A: PHEN042. F'TS * 

■1#: 0 Vial#: N.A. * 


***************** ******* 

MICROBONDAPAK C-1B * 

IGHT * 


************************ 
ntion Time: 10.00 


Pk 

No. 

Ret 

Time 

Peak 

Area 

Area B 
7. L 

Peak 
Ht . 

Normal iz 

7. 

ed Area/ 
Hei ght 


? 

1.82 

141349 

75.BB50 2 

5927 

100. 000 

23. B 


3 

2.08 

44918 

24.1150 2 

4812 

31.778 

9.3 


T i : a 1 

Area: 

186267 

Area Reject: 

1000 One 

sample per 

1 . 000 sec . 


original page is 

OF POOR QUALITY 



DATA F1LE-PHEN042 FRDM 0. OD MIN. TO 10. 00 HIM. LOW SCALE- S. 408 Mv. HIOH SCALE- 11.828 Hv 
91 lD, 1-1. C-B. B9 MG/ML. 9/5/B6, JG2 



CHART 9B 




F'ER 


NT 


REPORT 




Operator Initials: JGZ 

DATA FILE: A: PHEN04 1 . F TS 
Channel#: 0 Vial#: N.A. 


* 

* 

* 

* 


********************************************< 

* Sample Name: 91 LD , 1 -2 , C=6. 80 

* late: 09-06-1986 08:54:02 Method : PHENOL I C 

* Inter-face: 0 Cycle#: 41 

* Starting Peak Width: 10 J^JjJSiSi**!************************************* 

'"^nstrument*Type* # BECKMAN*HPLC Column Type: mC R 0B0NDAPAK C-18 * 

Solvent Description: THF/WATER, 2:1 BY WEIGH ^ 

Operating Conditions: R.T., FL0WRATE=1.5 ML/MIN 

Detector 0: 220NM/.5AU Detector 1: # 

Misc. In-formation: LENGTH=25 ********************************* 

. . n . f) f)f) Ending Retention Time: lO.uu 

*rting Delay: u.uu 


* 

* 

* 

* 

* 

* 

S 


PI 

Ni 


Ret 

Time 

Peak 

Area 

Area B 
7. L 

Peak 

Ht. 

Normal i z 

7. 

2 1 . 82 

121318 

64. 1205 2 

5979 

100.000 

5 1.98 

21021 

11.1102 2 

4292 

17.327 

\ 2.08 

46864 

24.7693 2 

4890 

3B.629 

al Area: 

1 89203 

Area Reject: 

1000 One 


Area/ 
Hei ght 


20.3 

4.9 

9.6 


1 . 000 sec < 


ti' . a t 

Of P£X a R 


rn v * 





DATA FILE-PHEN041 FROM 0.00 MIN. TO 10.00 MIN. LOW SCALE- S. 380 Mv. HIGH SCALE- 11.634 Mv 
91 LD. 1-2. C-6. 00 MG/ML, 9/6/06. JGZ 




CHART 9C 


' — REPORT 

. -x- -M- -*tr * -tt- * * ^ fT E- P* f => E!F^rt3 

*****#******************************************Operator Initials: JGZ * 

Q^mple Name: 91LD, 1 - 3 , C— 6.97 in , Tr DATA FILE: A: PHEN040. FTS * 

1 "te: 09—06- 1 986 08:23:04 Method: PRENOLiC 0 Vial#: N.A. * 

interface. C jq Threshold: 1 -^jl*********************** 

; 

-, r , struct T ^ WEIGHT 

. r, j c) nWRATE= 1 ■ *-J nL/ni N « 

Operat i ng^Cond^t i ons: ^qwm/ . 5AU Doctor 1 = 

Mi sc . In-Formation: LENGTH-25 # ^ ### ^* # **** # **************************** 

-************************************** Ending Retention Time: 10.00 

t -ting Delay: 0.00 


Ret 
Ti me 

1. B2 

2.00 

2. lO 

nl Area: 


Peak 

Area 


Area B 
7. L 


Peak 

Ht. 


Normalized Area/ 

y m Height 


125139 64.2723 2 

21318 10.9492 2 

48244 24.7785 2 


6105 

4365 

4988 


100. 000 
17.036 
38.552 


20.5 

4.9 

9.7 


194701 Area Reject: 


1000 One sample per 


1.000 sec. 


ORIGINAL PAGE IS 
OF POOR QUALITY 





OK*** 

0 f fOOK ' 


»** Calibration Data *** 
Calibration Name: 

Misc Informati on: 


6PC CALIBRATION PLOT 


Fit Type: 3 
Log Mol Wt = 
A= 2.533977 


Bx + Cx^2 + Dx'^3 
B= 2. 1 158 15 C= 


Coefficient- of Determination: 0.9902 

Ret Time Molecular Weight 


3.50 
4.33 
4.83 

5. 09 

6 . 00 

7. 17 

7.50 


Log Hoi Ut 
18 ** L 


35000 

15000 

3600 

2350 

570 

92 

72 


D= 3.606432E-02 

Log Mol Wt 

4.544 
4. 176 
3.556 
3.371 
2.756 
1.964 
1.857 


GPC CftLIBMIOH PLOT 


4.0 5.0 5*8 

Retention Ti»e or Voluae 



CHART 10A 


*3 


***■»(■*■«■** 


ORIGINAL £>&• 

OF POOR QUALITY 

CBR'C REF'DRT 




r* 


s>ampl e Name: 91LD 1 1 C— 

Date: 08-05-1986 13:16:30 Method: 

■ nt erf ace: 5 Cycle#: 25 

starting Peak Width: 60 Threshold: 0 

H*******-*-****’*'**'*'*''* *-*■****'*'*■** 
Instrument Type: HF'LC/ BECKMAN 

Solvent Description: THF 

Operating Conditions: T=35C FL0WRATE=2. 

* Detector 0: 254NM/.1AU 

*■ Misc. Information: CALIBRATION/GPC 

* * „ **•****■***■*>■■** ****** * 

Starting Delay: 0.00 E 

Zs i brat ion file: GPCF'HEN 

'lc ecular Weight Distribution Averages 


************************************ 
Operator Initials: GBF * 

DATA FILE: B:GPC25 .PTS * 

Channel#: 0 Vial#: N.A. * 

* 

iHfm**m#**r** 

Column Type: ULTRASTYRAGEL 500A * 

* 

OML/MIN * 

Detector 1: * 

* 

* **#■ *•**-* *•*■•***■*** * 
nding Retention Time: 10.00 


Baseline TIMES: 
Pr cess TIMES: 
Tc cl 1 Af P3 » 

Mn= 

Mv Mn = 

Mi • 

M ”= 


3. 85 to 
3.85 to 
1 53894 
1770 
462 
3. 8293 
4175 
1555 


10.00 
1 0 . 00 


MW: 

MW: 


22295 to 
22295 to 


t V 




CHART 10B 


GF’C 

« *********************************** 
Sample Name: 91LD 1—2 C —^ . 68 

Date: 08-05-1986 13:32:38 Method: 

nter-f ace: 5 Cycle#: 26 

•tar ting Peak Width: 60 Threshold: 

*********************** ****** 
Instrument Type: HPLC/ BECKMAN 

Solvent Description: THF 


Operating Conditions: 
Detector 0: 
Mi sc . In-formation: 


fort ■*-*■*■*--*--*-■*-* 

*********** 
Operator Initials: GBF * 

DATA FILE: B:GPC26 .PTS * 

Channel#: 0 Vial#: N.A. * 

* 

***** ************ 

Column Type: ULTRASTYRAGEL 5O0A * 

* 

* 
* 


Starting Delay: 0.00 

Zi i brat ion -file: GPCPHEN 

Mc.ecular Weight Distribution Averages 


T=35C FL0WRATE=2. 0ML/MIN 

254NM/.1AU Detector 1: # 

CA *i***II********************************************* 

Ending Retention Time: 10. uu 


Baseline TIMES: 
Pi icess TIMES: 
Ti ;al Area: 

Mw= 

Mr- = 

Mi *'Mn = 

Ml: — 


3.85 to 
3.85 to 
203454 
1816 
363 
4.9933 
4423 
1582 


10. 00 
1 0 . 00 


MW: 

MW: 


22295 to 
22295 to 



OF. POOR QUAi-iTV 




CHART IOC 


ORiGfNAL & 

OF POOR QUALITY 


FILE B: GFC27 . HDR TAKEN 08-05-1986 17:08:04 

GFC FiEEFORT -**- ~ ~ ~ ~ 


; ^ t -fr 

Sample Name: 91LD 1-3 =2.68 

Ate- 08-O5-19B6 13:50:09 Method: 

•iter-face: 5 Cycle#: 27 

Starting Peak Width: 60 Threshold: o 

******************************************* 


*+*-**** + 

Operator Initials: GBF * 

DATA FILE: B:GF*C27 .PTS * 

Channel#: 0 Vial#: K.A. * 

* 

*************** 


Instrument Type: HPLC/ BECKMAN 

Solvent Description: THF 

Operating Conditi ons: T=35C FL0WRATE=2. OML/MIN 

^ / < a it Hot or 


Column Type: ULTRASTYRAGEL 500A 


Mi sc . 


Detector 0: 
I rrf or mat i on : 


it 


^d4NM/. 1AU 
CALI BRAT IQN/GPC 
** 

. ting Delay: 0.00 

.a 1 brat ion tile: GPCPHEN 

lolecular Weight Distribution Averages 

3.85 to 10.00 MW: 

3. 85 to 10.00 MW: 

15493 
1658 
265 
>. 2422 
4186 
1432 


Detector 1: 


* 

* 

* 

* 

* 


************■**■*'**'** 
Eroding Retention Time: 10. oo 


Tasel ine TIMES 
: *r cess TIMES: 
'o^al Area: 

1w= 

1r 

1i* Mn- 
1? = 


22295 

22295 


to 

to 





NASA FINGERPRINT VISCOSITY PROFILE 91LD RESIN NASA LOT 1-1 


CHART IMA 



co 

UJ 

a 







(V > 3SI0d 


♦V13 



9 


- > eriment 


No. 


“^RheDmetr I cs~KECAP ^11 


Sample No. t 1 


^ g « 

\JA5A FINGERPRINT VISCOSITY PROFILE 91LD RESIN NASA LOT -1-1 - 


5p_‘rator »CP - . ... ... 

D« e and Time r Tuesday, August ~1 9 ,“1986 - 09: 14: IB 
Iperating Mode : DYNAMIC 


3v -ep Type : CURE 

Beometry : DISK S? PLATE 

RADIUS : 25.00 

GAP : 0.50 


nI c es : 

STRAIN =507. 

-PFQUENCY =10 RAD/SEC 


-PK 


h -S 


; £'?oor QUAL < r < 



IA A FINGERPRINT VISCOSITY PROFILE 91LD RESIN NASA LOT 1-1 


N n . 

ETA* 

ETA ’ " 

ETA” 


POISE.' 

POISE 

PDISE 

1 

1.57Be+002 

1 . 497e+002 ! 

4.990e+001 

4- 

1 . 423e+002 

1.337e+002 4. 303e+001 

O 

1 - 296e+002 

1 . 225e+002 

4.224e+001 

4 

1 . 160e+002 

1 . 083e+002 

A. 153e+001 

5 

1 .037e+0C>2 

9.560e+001 

4. 030e+001 

6 

9. 127e+001 

8 . 267e+00 1 

3. 869e+001 

7 

8. 163e+001 

7. 24Be+001 

3. 755e+00 1 

8 

7. 320e+001 

6 . 363e+001 

3. 620e+001 

9 

6. 627e+001 

5. 621 e+001 

3. 509e+001 

0 

5. 932e+001 

4. B92e+001 

3 . 369e+00 1 

* 1 

5. 373e+001 

4. 312e+001 

3. 205&+001 

12 

4. 92G&+001 

3. 807e+001 

3. 1 1 6e+001 

3 

4 . 546e+001 

3. 439e+001 

2. 973e+001 

4 

4. 186e+O01 

3. 076e+001 

2. B39e+001 

15 

3. 926e+001 

2. 786e+001 

2 . 767e+00 1 

1 6 

3. 66Be+001 

2. 573e+001 

2. 609e+001 

7 

3 . 434e+001 

2 . 353e+00 1 

2. 502e+001 

iS 

3. 247e+001 

2. 236e+00i 

2. 354e+001 

19 

2 . 98 1 e+00 1 

2 . 101 e +001 

2. 1 14e+001 

20 

2. 779e+001 

2 . 00 1 e +00 1 

1 . 928e+001 

21 

2. 632e+001 

1 . 961 e+001 

1 . 755e+001 


2 . 465e+00 1 

1 . 883e+00 1 

1 . 5?0e+00 1 

73 

2. 3B3e+0Cl 

1 . B 6 Be +001 

1 . 479 e+001 

24 

2.21 3e+O0 1 

1 . 824e+001 

1 . 254e+001 

25 

2. 132e+001 

1 . E16e+001 

1 . 1 17e+001 

■*6 

1 . 963e+00 1 

1 . 743e+001 

9. 026e+000 

" — 27 

1 . B34e+00 1 

1 . 672e+001 

7 . 535e+000 

28 

1 . 701 e+001 

1 . 575e+001 

6 . 425e+000 

29 

1 . 528e+OGl 

1 » 436^+0 0 1 

5. 2 1 5e+000 

30 

1 . 433e+00 1 

1.371 e+00 1 

4 . 175e+000 

31 

1 . 259e+00 1 

1 . 206e+001 

3.61 6e+000 

-r 2 

1 . 102 e+ 00 i 

1 . 062e+001 

2. 946e+000 

33 

1 , 187e+001 

3 . 134 e+001 

3. 507e+0O0 

34 

S . 0 1 5e+000 

7. 691e+000 

2. 25Se+000 

35 

6. 613e+000 

6. 313&+000 

1 . 968e+000 

36 

B. 006e+000 

7. 834 e+000 

1 . 653e+000 

- - 37 

6 . 245e+000 

6 . 1 05e+000 

1 . 31 3e+000 

' 39 

5 . 230e+000 

5. 1 22e+000 

1 . 055e+000 

39 

3. 560e+000 

3 . 31 9e+000 

1 . 285e+000 

40 

4. 391 e +000 

4 . 251 e+000 

1 . 09Be+000 

41 

3 . 994t ? +000 

3. 831 e+000 

1 . 129e+000 

42 

4 . 228&+000 

4 . 062e+000 

1 . 174 e+000 

43 

4. 7B4e+000 

4 . 628e+000 

1 . 21 2e+000 

44 

4. 547e+000 

4 . 370e+0D0 

1 . 256e+000 

45 

3 . 738e+000 

3. 484&+000 

1 . 356&+000 

46 

4. 588e+000 

4. 26S&+000 

1 . 68 1 e+000 

47 

8. 5B6e+000 

8. 141 e+000 

2. 726&+000 

*48 

1 . lS8e+001 

1 . 141e+001 

3. 317e+000 


TORQUE 

TIME 

TEMP 

GRANS— CM 

MIN. 

DEG. C 

1 . 990e+001 

2. OOOe-OOl 

2. 900e+001 

1 . 785e+001 

1 . OOOe+OOO 

3. OOOe+OOl 

1 .626e+001 

2. OOOe+OOO 

3. 200e+00 1 

1 . 455e+001 

3. OOOe+OOO 

3. 400e+001 

1 . 302e+001 

4 . OOOe+OOO 

3. 500e+001 

1 . 145e+001 

5. OOOe+OOO 

3. 700e+001 

1 . 024e+001 

6 . OOOe+OOO 

3. 900e+001 

9. 177e+000 

7 . OOOe+C KK> 

4. 5 OOe+OOl 

B.309e+000 

8. OOOe+OOO 

4 . 300e+00 1 

7.444e+000 

9. OOOe+OOO 

4 . 500e+001 

6 . 73S&+000 

1 . OOOe+OOl 

4 . 600e+00 1 

6. 171 e+000 

1 . 100e+001 

4. BOOe+OOl 

3 . 701 e+000 

1 . 200e+00 1 

5. OOOe+OOl 

5. 253e+000 

1 . 300e+001 

5. 200e+001 

4 . 922e+000 

1 . 400e+001 

5. 4 OOe+OOl 

4 . 599e+000 

1 . 500e+001 

5. 600e+00 1 

4 . 3u9e+0oo 

1 . 600e+001 

5. BOOe+OOl 

4.071 e+000 

1 . 700e+00 1 

6. OOOe+OOl 

3. 740e+000 

1 . BOOe+OOl 

6. 200e+001 

3. 4B4e+000 

1 . 900e+00 1 

6. 300e+001 

3. 300e+000 

2 . OOOe+OO 1 

6. 500e+001 

3. 090e+000 

2. 100e+001 

6. 7 OOe+OOl 

2 . 9BBe+OO0 

2. 200e+00 1 

6. 900e+001 

2. 776e+000 

2. 300e+001 

7. 1 OOe+OOl 

2. 674e+000 

2. 400e+001 

7. 300e+001 

2. 464e+000 

2 . SOOe+OO 1 

7.-500e+001 

2.301 e+000 

2. 600e+00 1 

7 . 7 OOe+OOl 

2. 136e+000 

2. 700e+001 

7. 900e+001 

j . 9 1 6e+000 

2. BOOe+OOl 

8. OOOe+OOl 

1 . 79Be+000 

2. 900e+00 1 

B . 200e+00 1 

1 . 5B0e+000 

3. OOOe+OOl 

8. 4 OOe+OOl 

1 . 382e+000 

3. 1 OOe+OOl 

8. 600e+001 

1 . 4B9e+000 

3. 2 OOe+OOl 

8 . BOOe+OO 1 

1 . 005e+000 

3. 300e+001 

9. OOOe+OOl 

8 . 300e— OO 1 

3. 4 OOe+OOl 

9. 200e+001 

1 . 004e+000 

3 . 500e+00 1 

9. 400e+001 

7 . B32e— 001 

3. 600e+001 

9 . 600e+00 1 

6. 557e— 001 

3. 700e+001 

9. 700e+001 

4. 463e— 001 

3. BOOe+OOl 

9. 900e+001 

5. 502e— 001 

3. 9 OOe+OOl 

1 . 010e+002 

5. 009e-001 

4. OOOe+OOl 

1 . 030e+002 

5. 30 1 e— 00 1 

4. 1 OOe+OOl 

1 • 050e +00 2 

5. 996e— 001 

4.200e+001 

1 „ 0?0e+002 

5. 703e— 001 

4 . 300e+00 1 

1 . 090e+002 

4. 684c— OOl 

4 . 400e+001 

1.11 0e+002 

5. 753e— 001 

4 . 500e+00 1 

1 . 130e+002 

1 . 077e+000 

4 . 600e+001 

1 . 1 50b- 002 

1 . 491 e+000 

4. 700e+001 

1 „ 170b+002 


ORIGINAL PAGE !$ 
OF POOR QUALITY 


1 


-r t t i rr 


1.0E3 


CHART MB 








>JA5A FINGERPRINT VISCOSITY PROFILE 91LD RESIN NASA LOT^— ^ 


Dp 'rator ?CP -- — • 

Tc^e anri-Time : Tuesday, August£»r-i9B6 - 10:23:12 



]p?rat?.ng Mode z DYNAMIC 

3 V fep T y pv fc z CURE 

Seometry : DISK & PLATE 

RADIUS : 25. 00 

GAP : 0.50 


Nc .e 5 : 

3 ’KAIN =50>: 

FREQUENCY =10 RAD/SEC 


0R1GJNAL PAGE IS 
OF POOR QUALITY 



!*=>-. PiNGERPRIN" VISCOSITY PROFILE 91LD RESIN NASA LOT 1-2 


NO. 

ETA* 

ETA - 

— ETA” ' 

" TORO JE 

TIME 

TEMP 


POISE 

POISE 

POISE ' 

GRAMS-CM 

MIN. 

DEG. C 

4 

1 . 231e+002 

1 . 134e+002 

4 . 7B3e+001 

1 .545e+001 

2. OOOe-OOl 

3. 200e+00 1 


1 . 209e+002 

1 . 122e+002 

4. 456e+00l 

1 . 516e+001 

1 . OOOe+OOO 

3 • 2 00 e+00 1 


1 . 1 42e+002 

1 . 060e+002 

4 . 239e+001 

1 . 434e+001 

2. OOOe+OOO 

3. 300&+00 3 

A 

1 . 050e+002 

9. fc46e+001 

A . 155e+001 

1 . 31Be+O01 

3. OOOe+OOO 

3. 500e+001 

5 

9. 392e+001 

B. 514e+001 

3. 964e+001 

1 . 179e+001 

4 . OOOe+OOO _ 

3. 6 00 e +001 

“ 6 

6.297e+001 

7. 401 e+001 

3. 751 e+001 

1 . O42e+001 

5 . OOOe+OOO 

3. BOOe+OOl 

7 

7. 472e+001 

6. 529e+001 

3. 634e+001 

9 . 374e+000 

6 . OOOe+OOO 

4. OOOe+OOl 

B 

6. 679e+001 

5.701 e+001 

3'. 480e+001 

6 . 384e+000 

7. OOOe+OOO 

4. 200e+001 

9 

6 . 040e+001 

4. 997e+001 

3. 393e+001 

7 . 57Be+000 

B. OOOe+OOO 

4. 400e+001 

1 0 

5. 379e+001 

4. 312e+0Gl 

3.21 6e+00 1 

£ . 753e+000 

9. OOOe+OOO 

4. 500e+00 1 

1 

4.913 e+001 

3. B 1 7e+00 1 

3. 090e+001 

6. 170e+000 

1 . OOOe+OOl 

4 . 700e+00 1 

•—> 

4. 467e+001 

3. 357 e +00 1 

2. 947e+001 

5 , 606e+000 

1 . 1 00e+00 1 

4 . 900e+001 

13 

4 . 1 14e+001 

2. 9B0e+001 

2 . B36e+001 

5. 167e+000 

1 . 200e+001 

5. lOOe+OOl 

4 

3. 796e+001 

2. 6S0e+001 

2. 688e+001 

4 . 763e+000 

1 . 300e+001 

5. 300e+001 

5 

3. 517e+001 

2. 423e+001 

2. 550e+001 

£■ . 4 1 5e+000 

1 . 400e+001 

5 . 500e+00 1 

16 

3 . 250e+00 1 

2. 215e+001 

2. 379e+001 

4 . 079e+000 

1 . 500e+001 

5. 700e+001 

'i 7 

3. 03 3 e+00 1 

2. 091 e+001 

2. 194e+001 

3 . 805e+000 

1 . 600e+001 

5. 900e+001 

a 

2. 332e+001 

1 . 9S9e+001 

2. 01 7e+001 

3 . 554e+000 

1 . 700e+001 

6. lOOe+OOl 

i9 

2. 640e+OGl 

1 . 900e+001 

1 . 633e+001 

3.31 4e+000 

1 . BOOe+OOl 

6. 300e+001 

20 

2. 502e+001 

1 . 862e+001 

1. 672e+001 

3. 144e+000 

1 . 900e+00 1 

6. 500e+00 1 

:1 

2.41 2e+00 1 

1 . B69e+00 1 

1 . 526e+00 1 

3 . 02Be+00Q 

2. OOOe+OOl 

6. 700e+00 1 

* ^7 

2. 253e+001 

1 . 822e+001 

1 . 326e+001 

2.B30e+000 

2. lOOe+OOl 

6. 900e+001 

*-,~T 

o 

2. 115e+001 

1 . 77?b * 001 

1 . 1 46e+001 

2. 655e+000 

2. 200e+001 

7. lOOe+OOl 

^4 

1 . 964e+001 

1 . 710e+001 

9. 666e+0OO 

2. 467e+000 

2 . 300e+00 1 

7. 200e+00 1 

!5 

1 . B44e+00 1 

1 . 644e+001 

8. 344e+000 

2.315e+0O0 

2. 400e+001 

7. 400e+001 

26 

1 . 6S7 e +001 

1.525e+001 

7. 209e+000 

2. 1 2 Oe+OOO 

2. 500e+001 

7. 600e+00 1 

7 

1 . 63?e— 001 

1 . 527e+001 

5. 895e+000 

2 . 055e+000 

2. 600e+001 

7. BOOe+OOl 

w.B 

1.61 9e+00 1 

1 . 529e+001 

5. 326e+000 

2. 035e+000 

2. 700e+00 1 

6. OOOe+OOl 

*'9 

1 . 457e+001 

3 . 370B+OO1 

4 . 59 1 e+000 

1 . E24e+000 

2. BOOe+OOl 

B. 200e+001 

30 

1 . 3 1 2e+00 ; 

1 . 2 5 7 €?+ 0 0 1 

3. 754 e+000 

1 . 648e+000 

2. 900e+001 

B . 400e+00 1 

;i 

1.1 33 e+00 1 

1 , 0B5&+001 

3. 282e+00O 

1 . 424e+000 

3. OOOe+OOl 

B . 600e+00 1 

;2 

3 . 004 e+00 1 

9 t 6^5e+000 

2. 599e+000 

1 . 260e+000 

3. lOOe+OOl 

B. 900 e+001 


8- 349&+000 

B. OEBe+OOO 

2. 072e+000 

I . 049e+000 

3. 200e+001 

9. OOOe+OOl 

74 

6 - 039e+000 

5. 867e+000 

1 . 429e+000 

7 . 5B0e— 00 1 

3. 300e+001 

9. 200e+001 

-rr 

3. 6BOe+000 

3. 537e+000 

1.01 5e+000 

4. 623e— OOl 

3.400e+001 

cp r aoOe+OO 1 

36 

6 . 1 1 7e+000 

5. 990e+000 

1 . 242e+000 

7 . 690e— 00 1 

3 . 500e+00 1 

9 . 600e+00 1 

37 

4 . 604e+000 

4 . 732'e+OOO 

B. 250e-001 

6. 034e— 001 

3 . 600e+00 1 

9. BOOe+OOl 


4. 255*t? “*"000 

4 . 1 6Be+000 

8. 522e— 001 

5. 34Be— 001 

3. 700e+00 1 

1 . 000e+002 

39 

2.93 1 e+000 

2. 779e+000 

8. 654e— 001 

3. 656e— 001 

3. BOOe+OOl 

1 . 020e+002 

40 

1 . 943e+000 

1 . 866e+000 

5. 392e— 001 

2. 441e— 001 

3. 900e+001 

1 . 040e+002 

\ X 

2 ■ 4£" 7 e+000 

2. 37 Oe+OOO 

6. 835e— 001 

3. 09Be— 001 

4 . OOOe+OOl 

1 . 060e+002 

► 2 

3. 132e+000 

2. 963e+0VO 

9 . 9S4e— 00 1 

3. 935e— 001 

A, lOOe+OOl 

1 . 070e+002 

43 

3. 21 &e+000 

3. 077e+000 

9. 41 Be— 001 

4 - 042e— 001 

4. 200e+001 

1 . * 00e+002 

—44 

3. 423e +000 

3. 1 73e+000 

1 . 2B3e+000 

4. 300e— OOl 

4. 300e+001 

1.11 Oe +00 2 

15 

3. 749 1- +000 

3.41 9e+000 

1 . 536e+000 

4 . 705e— 001 

4 . 400e+00 1 

1 . 1 40e+002 

46 

2. 625e+000 

2. 363e+000 

1 . 1 43e+000 

3. 297e— 00 1 

4 . 500e+00 1 

1 . 1 50e+002 

4 7 

3. 91 3e+000 

3 . 565e+000 

1 . 61 3e+000 

4.91 3e— 00 1 

4 . 600e+001 

1 . 170e+002 

1 3 

4.21 “e+000 

3. 6’OOe+OOO 

2. 197e+000 

5. 297e— 001 

4 . 700e+001 

1 . 1 90e+002 

19 

5. 504 e+000 

4 . 940e+000 

2. 426e+000 

6. 916e— 001 

4 . BOOe+OO 1 

1 . 2 1 Oe-< 002 

50 

1 . 1 63B+001 

1 . 094e+001 

3. 950e+000 

1 . 460e+000 

4. 900e+001 

1 . 230e+002 
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^heometr i cs RECAP II 


xperiment No. z 11 - Sample No. si 

es ; ♦- 

FINGERPRINT VISCOSITY PROF 1 LE 91LD RESIN NASA LOT 1-3 

p "atoi" : CP . — 

ate and Time s Tuesday, August 19, 

p “ating Mode : DYNAMIC 

Type r CURE 

eu»netry : DISK £' PLATE 

RADIUS : 25.00 

GAP : 0.50 

as : 

T =%IN -=507. 

REQUENCY =10RAD/SEC 


U9BS - 12*4*8:02 




Of POOR Qt5A»-» 


r< 



■JASfi FINGERPRINT VISCOSITY PROFILE 91LD RESIN NASA LOT 1-3 





L__ . 




Nlj - 

ETA* 

ETA ' 

— ETA 11 “ 

TORQUE 

TIME 

TEMP 

- 

POISE ■ 

- ‘POISE 

POISE 

GRAMS-CM 

MIN. 

DEG. C 

1 

1 .471e+002 

1.349e+002 

5.B47e+001 

1.B47b+001 

2. OOOe-OGl 

3. OOOe+OOl 

2 

1 .259e+002 

1 . 172e+002 

-4. 595e+001 ' 

1 .581 b+001 

1 . OOOe+OOO 

3. 1 OOe+OO 1 


1 . 14Be+002 

1 . 062e+002 

A . 34Be+00 1 

1 . 4 4 Oe+OO 1 

2.000e+000 

3 • 2 OOe+OO 1 

4 

l.C46e+002 

9.552e+001 -- 

-4 . 27 1 b+001 

1.3136+001 

3. OOOe+OOO 

3. 4 OOe+OO 1 

5 

9 . 2 63e+00 1 

8.327e+001 - 

4.-057b+O01 - 

-1 . 163e+001 

4. OOOe+OOO 

3. 600e+001 

6 

B . 269e+00 1 

7 . 285e+00 1 

3.912b+001 

1 . 037e+00 1 

5. OOOe+OOO 

3. 700e+001 

7 

7.31 4e+0C 1 

-6. 306e+001 

3t7O4b-K*01 

9. IBOb+OOO 

6 . OOOe+OOO 

-3. *9 OOe+OO 1 

G 

6 . 5B9e+00 1 

5. 563e+001 

3-531 b+001 

S - 267e+000 

7. OOOe+OOO 

4. 1 OOe+OO 1 

9 

5. 923e+001 

4 . B58e+001 

3.3B9e+001 

7 . 434e+000 

B. OOOe+OOO 

4 . 300e+00I 

10 

5. 370e+001 

4. 27 1 e+00 1 

3. 255e+001 

6. 746e+000 

9. OOOe+OOO 

4 . 500e+001 

1 

4 . BB3e+001 

3. 791 e+00 1 

3.079&+001 

6. 1 26e+000 

1 . OOOe+OOl 

4. 7 OOe+OO 1 

r> 

4 . 45Be+OCl 

3. 336e+001 

2. 957e+00 1 

5 . 596e+000 

1 . 1 00e+00 1 

4 . 9 OOe+OO 1 

13 

4.11 Oe+OO 1 

2.96Be+001 

2* B43e+001 

5. 157e+000 

1 . 200e+001 

5. 1 OOe+OO 1 

*4 

3. 834e+001 

2. 700e+001 

2. 722e+001 

4.81 3e+0O0 

1 . 300e+001 

5 . 3 00 e+ 001 

5 

3. 601e+001 

2.475e+001 

2. 61 6e+001 

4.51 Bb+OOO 

1 . 400 e- +001 

5. SOOe+OOl 

j. 6 

3. 33ie+001 

2. 269e+001 

2.438b+001 

4 . 1 Sle+OOO 

1 . 500e+001 

5. 700e+001 

17 

3. 1 37e+001 

2. 154e+001 

2. 28 l b+001 

3. 940&+000 

1 . 600e+00 1 

5. 900e+001 

B 

2 . 09 Oe+OO 1 

2. 021 e+00 1 

2. 066e+00 1 

3 . 62Be+OCO 

1 . 700e+001 

6. 1 OOe+OO 1 

9 

2.730e+001 

1 . 954e+001 

1 . 906e+001 

3 . 423e+000 

1 . BOOe+OOl 

6. 300e+001 

20 

2. 60 1 e+00 1 

1 . B95e+001 

1 . 780e+001 

3. 264e+000 

1 . 900e+00 1 

6. 500e+001 

71 

2. 4 74 e+00 1 

1 . BoOe+OOl 

1 . 632e+001 

3 . 1 08e+000 

2. OOOe+OOl 

6 . 600e+00 1 


2 . 352e+00 1 

1 . B17e+001 

1 . 494e+001 

2. 954e+000 

2. 1 00e+00 1 

6. BOOe+OOl 

jL. J' 

2.191 e+00 1 

1 . 767e+00J 

1 . 296e+001 

2.752e+000 

2. 200e+001 

7. OOOe+OOl 

74 

2 . 068e+00 1 

1 . 72 3e +001 

1 . 143e+001 

2.595e+000 

2. 300e+001 

7 . 2 OOe+OO 1 

?5 

1 . 923e+00 1 

1 . 646e+001 

9 . 93+e+000 

2.41 6e+OGO 

2. 400e+001 

7. 400e+001 

26 

1 . 79Be+00 1 

1 . 593e+00 1 

8. 339e+000 

2.257b+000 

2 . 500e+00 1 

7. 600e+00 1 

"*7 

1 , 633e+00 1 

1 . 472e+001 

7. 077e+000 

2. 051 e+000 

2 . 600e+00 1 

7. BOOe+OOl 

^ .B 

1 m 4 9 7 e + 0 0 1 

1 . 37 1 e+00.1 

6. 005e+000 

1 . 881 e+000 

2. 7006+001 

8 . 00 Oe+OO 1 


1 . 3-roer^OO 1 

1 ,247e+003 

5. 062e+000 

1 . 690e+000 

2. BOOe+OOl 

8. 200e+001 

30 

1 . 2i6e+001 

1 . 133e+001 

4. 4 36b +000 

1 . 528e+000 

2. 900e+001 

G - 400e+00 1 

71 

1 . 1 1 9e+00 1 

1 . 04Be+001 

3.941b+000 

1 . 406e+000 

3. 000e+00 1 

8. 6 OOe+OO 1 

- •—> 

9 . B3 1 e+000 

9. 23 9 e+000 

3. 361b+000 

1 . 235e+000 

3. 1 OOe+OO 1 

G. BOOe+OOl 

33 

1 . 202e+001 

1 . 122e+001 

A . 30 1 e+000 

1 . 508e+000 

3. 200e+00 1 

9. OOOe+OOl 

34 

9- 617e+000 

9. 1 5Se+000 

2. 937e+000 

1 . 208e+000 

3. 300e+003 

9. 200e+00 1 

•■ir 

4 . B 23c- +000 

4 . 639e+000 

1 . 31 9 e+000 

6. 062e— 001 

3. 4 OOe+OO 1 

9. 400e+00 1 

J6 

B. 066e+O0o 

7. 930s +000 

1 . 477e+000 

1.01 3e+000 

3. 500e+001 

9 . 600e+001 

37 

6. 802e+000 

6. 696S+000 

1 . 1 90B+OOO 

8. 550e— 001 

3. 600e+001 

9. BOOe+OOl 

*e 

6- 4 23e *-000 

6 . 344e+000 

--I 

o 

0 

1 

01 

CO 

CO 

o 

■ 

Ch 

8. 066e— 001 

3. 700e +001 

1 . 000e+002 

"9 

4 . 400e+000 

4 . 267e+000 

1 . 076e+000 

5. 529e— 001 

3. BOOe+OOl 

1 . 020e+002 

40 

A . 4S2e+C 00 

4 . 39Se+000 

8. 549b— 00 1 

5. 624 e-001 

3. 900e+001 

1 . 040e+002 

41 

3 • 9 1 7r*+000 

3. E69&+000 

6. 14 Ob-001 

A . 922b— 001 

4 . 000e+00 1 

1 . 060e+002 

► 

1 .527e+000 

1 - 326e+000 

7 . 579e— 001 

i . 917e-001 

4. 1 OOe+OO 1 

1 . 0B0e+0o2 

-43 

1 - SBOe+OOO 

1 . 399e+000 

7- 330 e— DO 1 

1 . 9B5e — 00 1 

4 - 2 00b +00 1 

1 - 1 0£>e+002 

44 

1.01 1 e+000 

1 . 505e+000 

1 . 007e+D00 

2.273&-001 

4 . 300e+001 

1 . 1 20e+002 

ic; 

2. 179e+000 

2 . 0B3 e+000 

6. 3BEe— 001 

2.7386-001 

4 . 4 OOe+OO 1 

1 . 140e+002 

>6 

2 . OE0e+OOO 

1 . 834 e+000 

9. 9o6e— 001 

2. 623e— OOi 

4 . 500e+00 1 

1 . l50e+002 

47 

2- 32B&+000 

2-1 92e+000 

7. B36e- 001 

2. 924 e-001 

4 . 600e+00 1 

1 . 170e+002 

^8 

3. 996e+000 

3. Gooe+OOu 

1 . 009b+000 

5. 026e— 001 

4. 700e+001 

1 . 1 90e+002 

!. w 

6- 370e+000 

5. 97 i e+000 

2. 2 1 9b+000 

9 . 005b— 00 i 

4. BOOe+OOl 

1 . 200e+002 
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1 
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FABRIC TESTING 
NASS -36298 

U. S. POLYMERIC O. E. 71108 


SWB-B Fabric 

for NASA Lot# 1 


la. Breaking Strength, lbs/in, 
ASTM D1682 

WARP 

PICK 

CENTER 

♦ 1-1 

52 

54 

PLAIN61 


AVG. 

55. 7 

lb. Breaking Strength, lbs/in, 
ASTM D1682 

FILL 

PICK 

CENTER 

43 

56 


PLAIN 

49 


AVG. 

49. 3 

2a. Carbon Assay, X 
MDOAI 5560 

PICK 

CENTER 

99. 8 
99. 6 


PLAIN 

99. 3 


AVG. 

99. 57 

2b. Hydrogen Assay, X 
MDOAI 5560 

PICK 

CENTER 

<0. 01 
<0. 01 


PLAIN 

0. 04 


AVG. 

EST .014 

2c. Nitrogen Assay, X 
MDOAI 5560 

PICK 

CENTER 

<0. 01 
<0. 01 


PLAIN 

<0. 01 


AVG. 

EST 0.001 

3. Visual Inspection 

See Chart 3A 


QCi-102 



4. Specific Gravity, Units 
PTM-84 

AVG. 

1. 7347 
1.9531 
1. 7134 
1.800 

5. pH, Units 
CTM-24B 

AVG. 

7. 2 
7. 6 
7. 4 



6. TGA, * C it 50X Weight Loss 
CTM-51 (AIR) 


SET UP »1 
#1-1 903 


See Chart 6A 

P-*w ^ r-*« M\ e*n OOCO c 


HITCO MATERIALS DIVISION 



Page 2 of 3 


SWB-8 Fabric for NASA Lot* 1 
7a. Atomic Absorption, ppm 

CTM-53B **a 7 

K 0 

Ca 90 

Mg 0 

Li 0 

AVG. 97 

7b. Moisture Content, X ®* ®29 

CTM-53B 

7c. Ash Content, X ®* ® 59 

CTM-53B 

8a. Filament diameter, microns, WARP ** — l 

S.E. M. procedure AVERAGE 9.86 

(diameters are an average Minimum 8.50 

10 measurement-s ) Maximum 11.05 

Std. Dev 0.75 

8b. Filament diameter, microns, FILL 

S. E. M. procedure AVERAGE 9. 99 

(diameters are an average Minimum 9.00 

of 10 measurements) Maximum 12.75 

Std. Dev 1.27 

9a. Thread Count, per inch, WARP ~ A 

PTM-5A 36 

36 

37 

36 

37 

AVG. 36. 4 

9b. Thread Count, per inch, FILL 

PTM-5A 33 

32 

33 
33 
22 

AVG. 32. 8 

10a. Areal weight as received, gm/4x4 

PTM-3A LEFT 2.834 

CENTER 2. 798 

RIGHT 2. 766 

AVG. 2. 799 

10b. Volatiles as received, X 

PTM-3A LEFT 0. 46 

CENTER ®. 25 

RIGHT 0. 47 

AVG. 0. 39 
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SWB-fl Fabric for NASA Lot* 1 

10c. Weight Change on Acetone Wash, X £ 1 ~ 1 

PTH-3A LEFT 0.04 

CENTER -0. 21 

RIGHT -0. 25 

AVG. -0. 14 


(J. S. Polymeric 


U-CL-*- 

Hamid H. Quraishi, Manager 
Quality Assurance Department 



USP NO. 
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PREPREG TESTING 


NA58-36298 


U. S. Polymeric O. E. 71108 
FM 5834 NASA LOT# 1 U. S. P^ LOT#_D09255 

PAGE 


Resin Content, Soxhlet. . . 
Filler Content, Soxhlet. . 
Cloth Content, Soxhlet. . . 

Volatile Content 

Flow 

Resin Content, Dry Basis. 

Tack 

Gel Time 

Atomic Absorption 

Moisture Content 

Ash Content 

TGA 

DSC 

Infrared (IRZB) Baseline. 
Environmental History. . . . 

Specific Gravity 

Tensile Strength 

Tensile Modulus. 

Tensile Elongation 

Flexural Strength 

Flexural Modulus 

Compressive Strength. . . . 
Compressive Modulus. . * * • 
Double Shear Strength. . . 

Barcol Hardness 

Residual Volatiles 

Resin Content, Pyrolysis 

Acetone Extraction 

CTE, vith ply 

CTE, crossply 


1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

3 

4 
4 
4 
4 
4 
4 
4 


TGA 

DSC 

Infrared <IRZB> Baseline. 
CTE 


8A - 8B 
9A - 9B 
10A - 10B 
21 A - 21 B 
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UdO 

»t n n_l •_ B 


PREPREG TESTING 
NAS8-36298 

U. S. POLYMERIC 0. E. 71108 
FM 5834 NASA LOT* 1 U. S. P. LOT» D09255 


la. Resin Content, Soxhlet, 
CTH-6D 


lb. Filler Content, Soxhlet, X 
CTM-6D 


lc. Cloth Content, Soxhlet, X 
CTM-6D 


2. Volatile Content, X 
PTM-17B 


3. Flow, X 
PTM-19G 


4. Resin Content, Dry basis, X 
PTM 16F, Type II 


5. Tack, lbs 

PTM-80 

6. Gel Time, seconds 

PTM-20E 



ROLL#l-S 

ROLL#2-S 


36. 2 

35. 8 


37. 6 

35. 3 


36. 7 

34. 6 

AVG. 

36. 8 

35. 2 

NASA LOT# 

1 AVERAGE 

36.0 


15. 0 

14. 8 


15. 6 

14. 6 


15. 2 

14. 3 

AVG. 

15. 3 

14. 6 

NASA LOT# 

1 AVERAGE 

14. 9 


48. 8 

49. 4 


46.8 

50. 1 


48. 1 

51. 1 

AVG. 

47. 9 

50. 2 

NASA LOT# 

1 AVERAGE 

49. 1 


4. 5 

4. 6 


4. 7 

4. 4 


4. 2 

4. 7 

AVG. 

4. 5 

4. 6 

NASA LOT# 

1 AVERAGE 

4. 5 


18. 1 

18. 7 


17. 8 

18. 5 


17. 8 

17. 9 

AVG. 

17. 9 

18. 4 

NASA LOT# 

1 AVERAGE 

18. 1 


41. 3 

40. 8 


41. 2 

41. 0 


41. 6 

40. 6 

AVG. 

41. 4 

40. 8 

NASA LOT# 

1 AVERAGE 

41. 1 


45 

56 

NASA LOT# 

1 AVERAGE 

51 


165 

169 

NASA LOT# 

1 AVERAGE 

167 


HITCO MATERIALS DIVISION 

700 E. DYER ROAD. SANTA ANA. CALIFORNIA 92707 • (714) 549-1101 • TWVX (910) S95-1130 • FAX # (714) 549-2858-5-2437 
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Fn 5R34 NASA LOT# 1 U.S. P. LOT» D0925 5 


7a. Atomic Absorption, ppm 
CTM-53B 


7b. Moisture Content, X 
CTM-53B 


7c. Ash Content, X 
CTM-53B 

6. TGA, X Weight Loss at 5(2)01“ C 
CTM-51 (Nitrogen) 


9. DSC, • C 
CTM-50A 


First Temp 

r* ~ M T* 



ROLL# 1 ~S 

ROLL# 2 -S 

LOT # 1 AVG. 

Na 

22 

16 

20 

K 

2 

3 

3 

Ca 

33 

27 

30 

Mg 

i 

2 

2 

Li 

0 

a 

0 

TOTAL 

56 

50 

54 



ROLL#l~S 

R0LL#2-S 



3. 52 

3. 48 


NASA 

LOT# 1 AVERAGE 3. 50 



0. 08 

0. 07 


NASA 

LOT# 1 AVERAGE 0.07 


7.7 7.7 

NASA LOT# 1 AVERAGE 7. 7 


See chart 8A-BB 


RQLL»1-S 

177 


ROLL»2-S 

160 


1.QT#1 AVG. 
179 




10 . 


11 . 


See Chart 9A-9B 


Infrared (IR2B) 
CTM-21C 


Baseline 


1. 14 


See Chart 10A-10B 


1. 14 


1. 14 


Environmental History 


Date manufactured: 12 May 1986 

Packaged in: Polyethylene bag 

Date shipped: Test lot not 

shipped 


12. Specific Gravity, Cured, Units 
ASTM D792 


13a. Tensile Strength, ksi, WARP 
FTMS 406-10H 


R0LL#1-S 

ROLL#2-S 

1. 523 

1. 519 

1. 522 

1. 521 

1. 520 

1. 515 

AVG. 1. 522 

1. 519 

NASA LOT# 1 AVERAGE 

1. 520 


34. 17 

24. 94 

30. 90 

32. 63 

33. 07 

29. 04 

36. 59 

28. 14 

32. 68 

30. 17 

AVG. 33. 48 

29. 02 

NASA LOT# 1 AVERAGE 

31. 25 


Page 3 of 4 


FH 5834 


NASA LOT# 1 U.S.P. LOT* D09255 


13b. Tensile Modulus, msi, WARP 
FTMS 406-1011 


ROLL# 1-8 


6. 55 5. 44 

6.63 6.32 

6.13 5.71 

6.32 5.90 

5. 91 6- IQ 

AVG. 6. 32 5. 89 


NASA LOT# 1 AVERAGE 6. 11 


13c. Tensile Elongation, X, WARP 
FTMS 406-1011 


14a. Flexural Strength, ksi, WARP 
FTMS 406-1031 


14b. Flexural Modulus, msi, WARP 
FTMS 406-1031 


15a. Compressive Strength, ksi, WARP 
FTMS 406-1021 


15b. Compressive Modulus, msi, WARP 
FTMS 406-1021 



. 58 

. 46 


. 55 

. 58 


. 59 

. 49 


. 64 

. 52 


. 58 

. 54 

AVG. 

. 59 

. 52 

NASA LOT# 

1 AVERAGE 

. 55 


46. 50 

41. 72 


45. 70 

40. 96 


46. 45 

40. 90 


45. 85 

42. 65 


45. 23 

43. 72 

AVG. 

45. 95 

41. 99 

NASA LOT# 

1 AVERAGE 

43. 97 


4. 16 

4. 56 


5. 58 

4. 42 


4. 81 

4. 46 


4. 85 

4. 35 


4. 96 

4. 81 

AVG. 

4. 87 

4. 52 

NASA LOT# 

1 AVERAGE 

4. 70 


29. 33 

22. 25 


25. 19 

23. 73 


27. 57 

27. 69 


27. 08 

24. 51 


25. 86 

27. 76 

AVG. 

27. 01 

25. 19 

NASA LOT# 

1 AVERAGE 

26. 10 


5. 86 

6. 59 


6. 29 

7. 01 


6. 25 

6. 28 


6. 18 

6. 16 


5. 96 

6. 13 

AVG. 

6. 11 

6. 43 

NASA LOT# 

1 AVERAGE 

6. 27 
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FM 5834 HA5A LOT# 1 

16. Double Shear Strength, kai 
FTMS 406-1041A 


17. Barcol Hardness, Units 

ASTH D-25B3 

(Average of 10 determinations) 

18. Residual Volatiles, X 

PTM-98 


19. Resin Content, Pyrolysis, X 
CTM-14B 


20. Acetone Extraction, X 
CTM-18A 


21a. CTE, in/in *F with PLY 
PTM-61B 


21b. CTE, in/in *F Cross PLY 
PTM-61B 


U. S.P. LOT# D09255 



R0LL#1-S 

R0LL#2-S 


3. 12 

3. 12 


2. 41 

2. 89 


2. 60 

3. 27 


2. 36 

3. 24 


2. 53 

3. 0 6 

AVG. 

2. 60 

3- 12 

NASA LOT# 

1 AVERAGE 

2. 86 


69. 0 

70. 9 

NASA LOT# 

1 AVERAGE 

70. 0 



2. 36 

2. 14 


2. 15 

2. 08 


2. 35 

2. 21 

AVG. 

2. 29 

2. 14 

NASA LOT# 

1 AVERAGE 

2. 22 


34. 13 

33. 59 


34. 74 

34. 43 


33. 70 

34. 09 

AVG. 

34. 19 

34. 04 

NASA LOT# 

1 AVERAGE 

34. 11 


- . 91 

- . 98 


- .45 

-1. 18 


- .92 

- . 45 

AVG. 

- .76 

- .87 

NASA LOT# 

1 AVERAGE 

- .81 


-2. 17 

-1. 73 


-1. 95 

-2. 42 

AVG. 

-2. 06 

-2. 08 

NASA LOT# 

1 AVERAGE 

-2. 06 


13. 02 

12. 66 


9. 94 

12. 90 

AVG. 

11. 48 

12. 78 

NASA LOT# 

1 AVERAGE 

12. 13 


See Chart 21A-21B 


U. S. Polymeric 


Hamid K. Quraishi, Manager 
Quality Assurance Department 
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FILLER TESTING 
NAS8-36298 

U.S. Polymeric O. E. 71108 
Filler Lot for NASA Lot* 3 

test page 

1. Carbon Content 1 

2. Ash Content 1 

3. Atomic Absorption 1 

3a. Moisture Content 1 

3b. Ash Content 1 

4. pH A 

5. Particle Size, S.E.M. procedure 1 

6a. TGA, • C at SOX Loss 1 

6b. TGA 2 

7. Particle Size Distribution 2 

7a. Particle Size, Horlba 2 

CHARTS 

TGA _ 

Particle Size Distribution - 7C 



uop 

U&Fbfymeric ™ 
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FILLER TESTING 
NAS8-36298 

U.S. POLYMERIC O. E. 71108 
Filler Lot for NA SA Lot# 3 


1. Carbon Content, X 
QAI-5560 


SAMPLE 

#3A- 1 #3A-2 »3A-3 

99. 40 99. 32 99. 44 

NASA LOT# 3 AVERAGE 99.39 


2. Ash Content, 
PTM-71B 


3. Atomic Absorption, ppm 
CTM-53B 

(Values are average of 
2 determinations) 


3a. Moisture Content, 
CTM-53B 


3b. Ash Content, 
CTM-53B 



0. 000 


0. 000 

0. 000 


0. 000 


0. 000 

0. 005 

AVG. 

0. 000 


0. 000 

0. 002 

NASA LOT# 

3 

AVERAGE 

0. 001 


#3A-1 


#3A-2 

#3A-3 

Na 

8.0 


6.0 

6. 0 

K 

2.5 


1.0 

2. 0 

Ca 

2.5 


2. 5 

2. 0 

Mg 

0.0 


0. 0 

0. 0 

Li 




0. 0 

TOTAL 

11.0 


9. 5 10. 0 


.010 


.015 

0. 000 


»0<?5 


.020 

0. 000 

AVG. 

.008 


. 018 

0. 000 

NASA LOT# 

3 

AVERAGE 

. 008 


.025 


. 000 

. 000 




. 010 

. 000 

AVG. 

.025 


. 005 

. 000 

NASA LOT# 

3 

AVERAGE 

. 010 


4. 80 


4.75 

4. 85 


4. 95 


4. 80 

4.80 

AVG. 

4. 88 


4. 78 

4. 82 

NASA LOT# 

3 

AVERAGE 

4. 83 

AVG. 

.51 


. 51 

. 42 

Maximum 

.99 


. 88 

. 85 

Minimum 

.20 


. 18 

. 15 

Std. Dev 

.23 


. 20 

. 17 

NASA 

LOT# 3 

AVERAGE SIZE . 48 


864 


860 

850 

NASA LOT# 

3 

1 AVERAGE 

: 858 


L0T#3 

AVP»._ 
6 . 0 
1 . 8 
2. 3 
0 . 0 
0 . 0 
10 . 2 




4. pH, Units 

ASTM D1512 


Particle Size, microns 
S. E. M. procedure 
(Average values are 
of 20 determinations) 


8a. TGA, -C at 50X Loss 
CTM-51 


HIT CO MATERIALS DIVISION 

700 E. DYER ROAD, SANTA ANA. CALIFORNIA 92707 • (714) 549-1101 • TWX (910) 595-1130 • FAX # (714) 549-2558-5-2437 
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6b. 

7. 

7a. 


m ie£ 

TGA 

CTH-51 

Particle Size Distribution 
CTH-72 

Particle Size, Microns 
CTM-72 


Lot for NASA Lot# 3 

See Charts 6A-6C 

See Charts 7A-7C 


#3A-1 

#3A-2 

#3A- 

.69 

.94 

.69 


-B3 

.66 

AVG. . 92 

.66 

. 66 

NASA LOT# 

3 AVERAGE 

.69 


U.S. Polyseric 


j- ‘ 4 \\ . ( 0 ... 

Hamid H. Ouralshi, Manager 
Quality Assurance Department 
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TABLE OF CONTENTS 


RESIN TESTING 
NAS8-36298 

U. S. Polymeric O. E. 71108 
91LD Resin Lot for NASA Lot* 3 
TEST page 

1. Resin Solids 1 

2. Specific Gravity 1 

3. Brookfield Viscosity 1 

4. Gel Time 1 

5. Atomic Absorption 1 

6. Gas Chromatography 1 

7. TGA 1 

8. DSC 1 

9. HPLC 1 

10. GPC 1 

11. pH 2 

12. Phenol Content 2 

13. Chang's Index 2 

14. RDS 2 

15. NMR 2 

CHARTS 

Gas Chromatography ^ A - 6C 

TGA * 7A * 7C 

DSC eA “ 6C 

HPLC * 9A " 9C 

GPC 


RDS 

NMR 


10A 

14A 

15A 


10C 

14C 

15C 



RESIN TESTING 


US RJymeric 


NAS3-36298 


U. S. Polymeric 0. E. 71108 
91LD Resin Lot for NASA Lot# 3 


1. Resin Solids, X 
PTH-7C 


AVG. 


2. Specific Gravity 0 25* C 
PTN-29C 


3. Viscosity, Brookfield, cps. 9 22. 8* C 
PTH-14C 


4. Gel Time, min: sec 

PTN-47B 

5. Atomic Absorption, ppm 

CTN-53B 


#3-1 
Na 8 
K 0 
Ca 5 
Mg 1 
Li 1 
AVG. 15 


#3-1 
71. 8 
71. 4 
71. 8 
71. 7 

Lot# 3 

1. 129 
Lot# 3 

1250 

Lot# 3 

3:40 

Lot# 3 

#3-2 

14 

0 

5 

1 

1 

21 


#3-2 
71. 6 
71. 8 

70. 5 

71. 3 
AVERAGE 


#3-3 

14 

0 

5 

1 

1 

21 


#3-3 

71. 3 

72. 3 
71. 3 
71. 6 
71. 5 


LOTI AVG 
12 . 0 
0 . 0 
5. 0 
1 . 0 
1 . 0 
19. 0 


1. 131 1. 128 

AVERAGE 1. 129 

1375 1250 

AVERAGE 1292 

3:38 3:33 

AVERAGE 3:37 


6. Volatiles, Gas Chromatography 

CTH-55 

7. TGA, X Weight Loss at 500» C 

CTM-51 (AIR) 


See Charts 6A-8C 


#3-1 #3-2 #3-3 

38.7 38.5 38.2 

Lot# 3 AVERAGE 38.5 


8. DSC, temperature “C 
CTM-50A 


See Chart 7A-7C 

178 183 185 

Lot# 3 AVERAGE 182 

See Chart 8A-8C 


9. HPLC 

CTM-49A 


10. GPC, Average molecular *t. 
CTM-49A 


See Chart 9A-9C 


1666 1751 1638 

Lot# 3 AVERAGE 1752 

See Chart 10A-10C 
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91LD Resin Lot for NASA Lot* 3 


11. pH, units 
CTM-1B 


12. Phenol Content, X 
CTM-55 Appendix 1 


13. Chang's Index, ml. 

CTM-5B 

14. RD5, Minimum Viscosity, cps. 

CTM-57A 


15. NMR 

Vendor procedure 



#3- 1 


#3-2 

#3-3 


8. 5 


8. 5 

8. 55 


Lot# 

3 

AVERAGE 

8. 5 


12. 22 


11. 92 

11. 72 


57 


12. 10 

11. 73 

AVG. 

12. 39 


12. 01 

11. 72 


Lot# 

3 

AVERAGE 

12. 04 


24. 8 


24. 6 

25. 2 


Lot# 

3 

AVERAGE 

24. 9 


Min. Vise. 

•_ C 

#3-1 

179 



107 

#3-2 

212 



115 

#3-3 

201 



107 

AVG. 

197 



110 


See Charts 14A-14C 
See Charts 15A-15C 


U. S. Polymeric 


Hamid M. Ouraishi, Manager 
Quality Assurance Department 



TYPICAL GAS CHROMATOGRAPH SET-UP 


■ M -%^ 

I r — 

Liquid Phase 

it. 

tiippnrrT^APftfy^ 


Operator . 

Column 

Length _ 
Die. . 


E2Z 


Mesh _ 

Cartier Gas 

Rotameter _ — 

Inlet Press gC? 
Rate 7±CL — ■ 
CHART SPEE 
SAMPLE 
Size _ 


PAIR 
I /min 


'tea 

QAjjti— 


Bate . 
Detector. 
Voltage . 
Sens i t. . 




\o\%L? 

'£112 


Flow Rates, ml/eiin — y- 
Hydrogen fP Ai r _2 jC 

Scavenge — 

Split 

Twperature. °C — __ 

Det. Inj \ t2S2& 

Column Ini Li 1 1 m2. 
Final 


n i ti a I _ 

2*3 


Rate 

Solvent Ifci 

Concn. ^ 


Sr* 2 


5?tJC! 



GAS CHROMATOGRAPHY STANDARD SOLVENT 
TEST METHOD CTM-55 

STANDARD SOLVENT/MONOMER RETENTION TIME (MINS.) 


MEOH 

ETHANOL 

MECL2 

ACETONE 

IPA 

THF 

ACETONITRILE 

CRESOL 

MEK 

FURFURAL 

TOLUENE 

CHLOROBENZENE 

PHENOL 


.6 

1.18 
1.28 
1.45 
1.83 
3.08 
3.2 
A. 03 
A. 08 
15.03 
17.98 
19.6 
22.08 


NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES. 
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CHART 6A 


■ft REAL time chromatogram *** 



ir 


(■ 


f 



FINAL FULL SCALE MV. -1000. 0W 


SAMPLE ■ 9 1 LD 3-1 
M I S C . C = @ . 09941 


TIME- 17 40 
DATE 1 2'' 1 0 '66 
OPERATOR- JGZ 


RUN 

TIME = 

3 0 . 0 0 

DELA 

Y TIME 0.00 

CHAN 

0 


PK 

RET 

PEAK 

NO . 

TIME 

AREA 


63 

3625 

4 

1 . 63 

1 15880 

c 

1 88 

2 1 5 0 0 0 

6 

3 . 33 

3548900 


7 5.58 11738 

8 5.98 10483 

u 6 .35 4501 

18 6.53 19617 

18 11.75 10886 

7.5 21.95 35525 

36 22.08 12068 

37 22.20 13296 


Grts/ML 


MINUTES 


AREA 8 PEAK 


*4 

L 

HT 

091 

1 

4 33 

87 6 

y 

11211 

374 

£ 

11219 

707 

3 

86537 

293 

4 

573 

262 

4 

391 

112 

4 

395 

4 90 

4 

37b 

272 

2 

519 

888 

2 

5295 

302 

£. 

1684 

.332 

1 

1675 


TOTAL AREA- 4000718 
THRESHOLD- 1 
MIN PK. WIDTH- 15 
AREA REJECT- 1000 - . „ . 

Of v-/-- 


VEP7ICAL SCALE FACTOR IK 



SAMPLE = 91 LD 3-1 
MISC. C-0 . 0994 1 GH $ /Mi- 

ll ME- 17 = 40 
DATE 1 2 1 0 8 6 
OPERATOR = JGZ 

RUN TIME ; 30.00 MINUTES 

DELAY TIME = 0.00 
CHAN : 0 

PK RET PEAK APE A E PEAK 
NO. TIME AREA K. L HT . 


4 

1 63 

115080 

5 

1 88 

215000 

6 

3.33 

3548900 

7 

5.58 

1 1 738 

8 

5.98 

10483 

10 

6 . 58 

19617 

18 

11.75 

10886 

35 

21.95 

35525 

36 

22 . 08 

12068 

37 

22 . 20 

13296 


2.882 

A. 

C 

11211 

5 . 385 

2 

11219 

8 . 887 

"7 

86537 

. 294 

4 

573 

. 263 

4 

391 

.491 

4 

376 

. 273 

2 

519 

. 890 

2 

5295 

.302 


1684 


i 

1675 


TOTAL AREA- 3992593 
THRESHOLD- 1 
MIN PK. WIDTH- 15 
AREA REJECT- 5000 



ORIGINAL PAGE IS 
OF POOR QUALITY 


CHART 6B 


♦ *:* REAL TIME CHROMATOGRAM *** 



L 



-INAL FULL scale MV.-100e.ee 


.AMPLE 
-M 1 SC 


91 LD 3-2 

f: = 0 1 v? 1 2 6 6MS/M L 


TIME' IS 24 
DATE : 1 2--1 S/Sc. 

0 P E P A T 0 R : J G Z 

RUN TIME : 30.00 MINUTES 

DELAY TIME 000 
CHAN : 0 

PK RET PEAK AREA B 
NO TIME AREA * L 


PEAK 

HT 


3 


63 

1 800 

6 

1 . 

70 

250680 

—r 

f 


30 

3049400 

8 

5. 

10 

10194 

C| 

5 . 

58 

14229 

1 0 

5 

98 

2416 

1 1 

6 

40 

1369 

«p.' £ 

- i 

68 

35297 


A 1 
1 € 

nc 

2731 

4 0 

21 

35 

34535 

4 i 

^ “ 

08 

1 0786 

42 


. 20 

13211 


053 1 276 

7.316 2 1 1092 

■58.991 3 84633 

297 4 409 

4*15 3 996 

.071 4 96 

.640 4 9© 

1 036 3 1 S 5 5 

.000 1 M 0 

1 80S 2 5148 

.315 2 157© 

386 1 1686 


TOTAL AREA* 342664c 

THRESHOLD- 1 

MI N PK . W 1 0TH= 1 -• 

fiPEA REJECT = 1000 


CERT I CAL SCALE FACT OF : 1 >'■ 



* - k 


iU ^ 


SAMPLE 91 LD 

pi j C|* c=0 101 4 1= GHS/flL- 

TIME : 1 S : 2 4 

DATE : 12' - 10/ Sc. 

OPERATOR : JGZ 

RUN TIME 30 00 MINUTES 
DELAY TIME 0 00 
CHAN : 0 

PK RET PEAK AREA E PEAK 
NO TIME AREA 4 L * ' _ 


11092 

84633 

409 

9P6 

1855 
5148 
1 578 
1686 


THRESHOLD® 1 
MIN PK. WIDTH® l- 1 
AREA REJECT® 5000 


t- 

7 

8 

9 5.58 

23 11 68 

40 21 . 95 

41 22.08 

42 22.20 


1.70 250680 7.333 2 

3 30 3049400 89 . 207 3 
5 ' 1 0 10194 298 4 

1 4229 .416 3 

35297 1 . 033 3 

34535 1.010 2 

10786 .316 2 

13211 -386 1 


TOTAL AREA® 3418332 


CHART 6C 


*.*:* REAL TIME CHROMATOGRAM *** 



VERTICAL SCALE FACTOR- IX 




FINAL FULL SCALE MU = 1 000 . 00 




SAMT 91 LD 3-3 
M ISC. C = 0 . 10 © 5 2 Q1S/MC 

TIME 19 ; 08 
DATE 12.-1D 8c. 

OPERATOR ; JGZ 


RUM TIME 30.00 
DELAY TIME 0.00 
CHAN • 0 

PK RET PEAK 
NO. TIME AREA 

MINUTES 

AREA 

B 

L 

FEAK 
HT . 


. 63 

5795 

. 135 


579 

4 

1.63 

77409 

1 . 808 

2 

1 0929 

5 

1 90 

241490 

5 . 639 

2 

10997 

6 

3.40 

3=146900 

82 . 826 


85797 

( 

5.10 

7286 

. 170 

4 

258 

8 

5 £0 

711 1 

166 

4 

547 

9 

5 . 98 

4081 

. 695 

4 

189 

10 

6 . 40 

3260 

. 076 

4 

152 

18 

1 1 73 

1 5339 

358 

1 

829 

Z’? 

16.38 

1188 

. 028 

2 

51 

4 1 

21.93 

54 630 

1 .276 

2 

9517 

42 

22 . 05 

317880 

7 423 

3 

12752 

TOTAL AREA* 4282369 




THRESHOLD* 1 
MIH PL. WIDTH* 15 
AREA REJECT* 1000 


SAMPLE 

MI SC . : 


91 LD 3-3 

c=0 i 0052 €rti/rfL 


T I ME ; 19 - 08 

DATE : 1 2 -' 10/66 

OPERATOR : JGZ 

RIJN TIME 3O.00 MINUTES 
DELAY T I ME : 0 00 
CHAM = 0 

PK RET PEAL! AREA 8 
MO TIME AREA ’4 L 


PEAK 

HT 


4 1 67 77409 1.820 2 

5 1.90 241490 5.677 2 

6 3.40 3546900 83.385 3 

18 11.73 15339 .361 1 

41 21.93 54630 1.284 2 

42 22.05 317880 7.473 3 


1 0929 
1 0997 
85797 

O. •? <3 


12752 


TOTAL AREA* 4253648 
THRESHOLD* 1 
MIN.PK MIDTH* 15 
AREA REJECT* 10000 


HsbH'tAL PAGE IS 

OF POOR QUALITY 



CHART 7A 


ORIGINAL PAG" IS 
OF POOR GU;-U ITY 
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CHART 7 B 



100 180 260 340 420 500 580 660 740 820 900 

Temp (Dog C) 

Beckman Industrial” ANALYTICAL LABORATORY SERVICES 





CHART 7 C 
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ORIGINAL PAGE IS 
OF POOR QUALITY 



r CHART 8A 



Funny 
lninn 



nmiiiim] 



niiuii 

niiaiii 

niHNi 


SB! 




Bnitiiul 
KSunimiB 
Nuiiiniii] 

IIUIHHIIII 




avi^> 


» — n — 13 -r= 


— n ri n 


U 1 AKI 


iBBBBBBBBB BBBB& ll BtBBBBBBSBBBiBBBBBBBBBasaH 

BBBBBBBBBBBBi BBBBBBBBBBBIBBBBBBaB! !KHB« igg8 
iia:aaBBBBBBBBB{BBS3aaiSa8«BBaBBBBBBaBBBBBSii 


imigjgliiiiigfwWmTw i T^wp w rwyarM iw 


■■■■■■■■■■■■■■■raS^TgTMBirdPPPi 
■animnuiiiiiMMiMHiuni 
■iiiimniiiiiiniiiiiiiaiiara 
■iiunmiiiiiiiiiiiimnCMi 


■afroirTn ; firww % fb^urrraauBiani 

lij!B 8 giEgpgg BaBg 8 a! ! 
KBBBBiBBi BaiBiBiBB iBBaaaaa 

laaaaaaaaaaaaaaaaaaaaag aaaaaaaaaaaaaawBaaaaaaai 
■HMMMMHHnauiianiinimuniiil 


iBBBaBaaBBBaaBBBaBBaaaaBaai 




■BBBBBBBBBI 


PMSHNHHbbbbbbi 9H 
■MMWMmpbbbbbbbbbbbbbb bbi 

»l“ *B :> :*> II - il JI' LrHBBBBBBBBBBBSI 
■MBflBMBBBMMBBBBBBBBBBBBBBBB BBI 


■BBBBBBBBBBBBBBBBBBBBBBBBBBB^ 


HHHHiRBBBBBBBBa«BaBBBBBBBBBa^ranBBBBBnBB 

:IBBBBBBBBBBBBBBBBIBBIBBBBBBBBBBBBBBBBBBBBBBBBBB 


IBBBBBBBBBBBBBBBBBBBBBBBBBI 


[mBBmaaaBBaaBaBBBBaf^RMBBBBBBBBBBBBBBBBBBBBEBBaBa^^ 

jaaBaa aKataaKaSaKSha^^BaaaaaaBaaESKSKiiSKKSgKSSgsBHBHiHB 

HI 8 S!SSSSSSSSSSSSSSS!!SS!!!!!!!!!!!!KS!!!!!!!!!!!!!K!!!!!!!!!!!!!f!!! 


iHMiimmni 
■■iminiiii 


B| « ^«MBaa 88 aaaS 8888 g 888 aMMBBnBBMBaBgBai 

B |BB|BBBBBBgBBB BBBBBBBBBBBBBBBBBBBBBBBBPBBlBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBMi 
ESBBBWBBBBBCTBgBBBBgBBBBBBBBBBBBBBBBB'SBBiUBBBBBBBBBBBBBBBBBBBBBBBBBWBBBBB^WBBBM 
ESSSSSSBBBBBB^BBBBBBBBBBBBmnBBBliFSABaBBaBBBBBBBBBBBiBBBBBBBBBBBSBaBBBBBHBBB^I 


IBBBBI 


UHliiirilM 

IBB BBI BTBBB Bill 


If BBBBBBBB B BBBBB BBBBB) 


I l£MB BBBBBI 


■BBBBBB BBBBBBBBBI BBBBB BBI 


UMmaBBBBBBI 


PMMMBfliNI I 
■■RBMiiiiaiiiBBBBB 1 
■■■IBBBBI BBBBB BBB BBBBBI 


H ISEEsisEEfi^S^ 1 ^^^^ 

IjjjMIHM— MimiMIHMIWIMmiUllWWHUHniW IIB 

HHaBiBaaBiBBiBaa aiaBBBiBiB BaBsaaaaaiaaaii 

■■KBK"aaaa aaaaKBB"BBBBBBBMBBBaaaiaaa”iBBaa”aa5m JBWBBMBIB 
HH|Ha|iiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiinniiiiiH 

■■■■■HHMHiHiHBHHMBBBBBBB BBBBB ■■■■■faBal 


■■HHniBBBBBBIBBBBI 
III BBBBB BBBBB BBBBBBBBBBI 


BBBBBfllflBBBBBBBB 


R BBBBB BBBBBBBBBBBBBBBBBBBBBIBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB IBB BBBBBI 
■BBBBBBBBBBBIBIBBBaaBIBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIBBBBraBBranBni 

■■BBBBIBaBIBaBIBBBBBBIBBHBiBBIBBBBBBBaBBBBBBBBBBBBBBaBBBBBBBBBBIBBBBaBBBBBaBHI 
B f— B — 'BBBBBBBBBBBBBBB^^SBBBBBBBBBBBBBBBBBBBBBBBBaBBBBBBBaBBBBBBBBBBBBBBBg 
I HBBBBBBBBBBBBBBBBBBBBEaCnBBBBBBBBBBBBBaaBBBBBBBBBBBBBBBBBBBBBB BBBBB BBBBB ■■ 
■aflBBBBBaBIBBIIiaBBBIBBaMIBIBBBBBBBBaBBflBBaBBIBBIBBBBBBBBBBaBBBBBBMBBBBBBIBflll 
I BBBBB aWBIIBIBIBIBBflBlIBBlIBBBIBBBBIBBBBBBBBBlIBBBB BBBBB IBIBBBBBBBBBBBBBBBBIBIBI 
HbBIBIBBBBBBBBBBBBBBBBBBBB BBBBBBBBBI B aBBBBBBBB BBBBB BBBBB BBBBB BBBBB BBBBBBBBBBBBBa 
iBBBBBBBIBBBBBBBIBBBBBBBBBBBBBIBBBIBBBBBBBBBBBBBaiBiBBIBBBBBBBBBBBKBBBBBIBBBBn 


BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIBBBBBBBBBBBB«HHHHHHHHII9IH||IIIIMMHi 
l iil iBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBaBBBBBBBBBBBaBBBBBBBBBBBBBBBBa 
BBBBIBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBflBBBBBBBBBI 
IIBIBBIlIBBBBBBBBBBBBBBBBBBBHBBBBBBIBBBBBBBBIBBlIBBBBIBIBBBBBBBBBBBBBBBBMyBBBBMM 


■BBBBBBBBBBBBBBBBBBBBBBBBra i=iiiiiiiiiigiiiiiiiiigii 6iiiiiiiiiBiiiiiiiiiiiiiii 

■■■■■■■■■■■liiliaBBIiaBaBaBBBHaBBBaaailMBMBHBHHnMi 


■IBBBBBIBBBBBBBBBBBI BBBBB BBB 


BaaBiBaBaBBBaaaaaaiBBaaBiBaHH9VIVIIVIVIIIIVIIIIWIIIII||9IVIIMIIRIIRR0IIOVIIIIRIH 
■■■■■ ■■■■■■BBBBBBBBB ■aBBBBBBBBBBBBIBaBBBBBBBBBIBBBBBBBIgBBIBBBBaaBBBBBBBBBaBBBBBIBBI 
■■■■■■■■BBBBBBBBBBBBBBBBBBBBBBBBBBIBBBBBIBBBBBBBBIBBBBBBBaBBBBBBBBBaBBBBBBBBBBaBBBM 
BBBBB ■■■■!■■!■■ BBBBBBBBBBBBBBB ■■■■■■■■■■ ■■■■BBBBBBBBBBIBBBBBBBBBIBBBBBBBBBaBBBBBBB 

■■■■■“■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■I 

BBBBB BBBBaBBBBBBBBBBBBBBBBBBBBaBBBBBBBBBBBBBBBBBBBBaBBBB|BBBaaaaaaaai|aB|a||||a|B 


SiBBBBBBBBBBBBa BBBBBBBBBBBIBBBBBBBBBBBBBiBBa 
■BBiBBBBBBBBBBBBjBBBBBBBBBBBiBBBBBBBBBBBBBia 


IBBBB BBBBB BBBBB ■■■■■■■■■■ ■■■■1 


lit 909) 


I! I! I! II H 2 : : 


b s y 9 



!SS8i!8H!iS8!!H!l!H8!!!Hi!!HS!!8S!!!!8! MI 8 MMMmmMMIIIM > » »S w«wwl 


B!!B!! 5 !! 5 SS 5 KS! 8 B! 5 S!i!!S BBBBBBBBBBBBBBBaBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 


!!!!!!!!!!!!!!!!!!!!!! BB1 B BBBBBBBBBBBBBBBBBBBBBBBBBBaaBBBBBBBBBBBBBBBaBBBBBBaBBaBB 5E B n5i 

E!!!!!!!!!!!!!!!!!!!!!!S!lSSSSSSSSSSSSSSSSSSSSSSS!SSSSSSSSS!!!!S!!BS!! BBBBBBBBBBBBBBBBB « 


H!SS!BBSSSSBSSSBSS b S bb ! b, E bbbbbbbbbbbbbbbbbbbbbbb,bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb 




58 mSiySS»Mi"iH 5 iiya^^ 




■■■ 






BaBBflBBBBBBaaBB»«aBiif!*BBBgBBBBBBBBr*»Bsxr.*ra-t-?Bi:ri; 


81 p 


IBBI7T1BBBBBII 


il30J 




iiiiiiiiiiiniiniiiu 


liiiiiHiiiiiiiiiimb 




MNII 

lytiiiae 

fIMW 






iiar.KiiBBB 


ia»kCBaaB*Biim 



mii wiMimiiiiiiMttWPiiwuiMwi'atH 

bbbbbbbbbbbbbbbbbbbbi 


laBBMBJ 


■immiiinmnmmii 






BBBln: 


K 53 


KBBBBBBBBBBBBBBBBBBBBP 

IBBBBBBBBBBBBBBBBBBBBB 


iiij^ 8 ma 8888 MgS!!S 8 a ^aaggB 8 


IMH IIMIHIHIIIIIIb jmi 

£>« ■■■■■— ■BiiiiiiiiiillIBBIIIWimilWIBIimillllllllBBmBBIWWP 

■■■■■ B B B B!!!!! 5 !!!!!!!i BBBBBBBBBBaBa BB B BBBB BBB BBBBBB BB BBBBBBBBBBBBBBBI 


iBBBBB BBBBBBiiiiBBiiiiiiiiiHWHniHnnsHnnnnigSwBnBMSMMpMHMB Hs nKKKSg 

■pajaaa^iBffiiaiaa aBiigai a aia s Sa^t SL^ ^aaaaS 
aaaaasaaaaaEaaaaaaaaaaaaaa^a^^TrT^^Baaa! 


lilllUU 
bpbbbbbbb 
|bbbbbbb 

Kbibbub 

[SmnSnBBBBnBBiBBnHHHHHnMBnMHiiUHnMS^mnmMiMMtaSnMKSSSSnB 

|K^ggs;s:ssssss:s s:g:s::;sg:sgs:sggs=gs:s:s::;:ss:::=s:^sgg::s::g;;:ssg^sgs:u;s:gM^a 

KHwiiSte 

pBBBBBBBBBBBW I ll 

■nma 


■nnuBmaaiBniinniii 
iiiMmiiniiiinti bbbbbbbi 


MBBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 

HBBiiHiiiHininiaiiiiiNmniniiiiininl 


iBWH WBm iBMWiliijjBBWBIMHBM— MmWMMIHMIMB HMim MIB 
|w jwn«Miamii|M »iiiB|MmMMHnnmnmiMiii^— nmniiimmwnimwmiil 

Hi wi! Im 


■iiuiiniimimiii i 


■nviiimmiiiiim 

UHHHUiumn mi 


Ruimiimimiimial 

■IIIIUIBIIIIMIIHIIIII 


liiiimuiiiiiiiiiHUHiimtnn 

iiimiaiiimiiiiiuuinuiiiiii 


imuii^iuniih 

lumnniiHcfii 


|iiiaiimmiiiiiiiuni m ■ftmniiNnmiuii 
iHiuiiiiiiaiNiiiinigiii awiaauaaM aa uaara 
imi pmana aanipi mjm Hi Bfi gSfiiig igKTMMM 


■■■■MbShbi 

IINIBHINHIII 


imHiaamainuniia ■■■■■ 
mmmbbbbbbb bbbbb bbbbb ibbbbbbbbb 
maiHiimniHiBSiiiiiBiM 



iiigniuniuiuii auuniiiiiiiiSMiiiiiiiiiHii 

nimmimaBaui naaiiiiiiiiMiiMiaMHHi 


MBavaBBaaaaa ihibiiimii i BBBBBEMBflBBBBBBBBBBBBB^HBBflflBBlHH^flKfl^l 
!!!HB!HH l !! l,llia iBaunBaaiBa aBHiii vNaacHBiflaBBiaaBBaiiBiauiBiiBiaaiBauBaaBiBi 

iimiiiiiuiiiiiiia aaiiiHNiiu raraBlihMBnMHHHHMHBflMaBaaaBiaaaaB||a _ a _ aaafl 

ibbbbbbbbbbbbbbbbbbbb iBBianaiiaBB laaaau^aai 

I MBiiHHinniiniiftfiiiMI 
MiBaanfBBBBaaaSMUiii iHffl 
|bbbbbbbSbbbbbbbbb»« » »»pb ikmm 


■■■■■■■■■■■■■■■■nasi iv 
IBBBBBBBBBIBBBBBBBBBI BB 
iKflBBflBBBBBBBBBBBflBBI BB 
IBBBBBBBBBBBBBBBBBBBIBB 
■■BBBBBBBBB BBBBB BBBIIB 
■BBBBBBBBBBBBBBBBBBBB B 


ssssa 



:bsu 

ifim 



EBBBBBBBI 


SSlBBBBBI 

IbssSss: 


BBBBBftfl 



H BBBBB 
Hlfllfl 


[BBB BBBBB BBBBBBBBBB 
[BBB BBB ■■■BBBBBBBBB 
»Bfl BBBBB BBBBB BBBBB 

MMMHMbbbbbbbbbbbbbbbbbsIIIIIIMHIIIV 

BBBBB l|BBB BBBBB BBBBB BBBBB BBBBB BBBBB BBBBB BBBBB 
ISJBBBB t BBBBBBBBB BBBBB BBBBBBBBBB BBBBB BBBBB BBBBB 
i #BBBB I BBBBBBBBB BBBBB BBBBBBBBBB BBBBB BBBBB BBBBf 


I BBBBB BBB BBBBBBBBB 


■BBBBBBBBBB BBBBB BBBBB Bl 
■BBB BBBBBBB BBBBBBBBBB 

V55555EEHS5SS5 B 5 B aiiaillllllMIIHNIIllRiR>BNBBaHBHHBiimgavRim«nnsnH 

■Bbbbbbbbbbbbbbbbi iiiiiHiiimiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiHininiiiiiiiii 
■iaBBMBBBBiiiamSBaaiaaaaaaaBaaaaaBBHaaaniiaaHHiiHaBBaBaaBBBBaBBaaaaaBunaaan 
IBBBBBaBBBBBaaBBBI ■BBBBBBBBBBBIBBBBaBIBBaBBIIBaaaBBBBBBaBBBBBBaaBI8Ba|MBBBBBaBBBBUifi 
mnnuaimiinmmniiiniiiniiiuiiiHNiniiiiniimiiiragniiiuinHH 

ISSBBHBKEESBS!!!!! 1 ■ BBBBBBBB in BB iii! B iiiMiiiM»Hiiii Ba !inBBiiiiaiHiSiiiHiHiHu 

I!!!!!!!!!!!!!!!!!!!!!!!!! ibbbbbbbbbbbbbbbbbbbbbbbbiibbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb* 
Ibbbbbbbbbbbbbbbbbbbbbbbbi ibbbbbbbbbbbbbbbbbbbbbbbbiibbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb 


!■■■■■■■■■■■■■■■■■■■■■■■■■ IBBBBBBBBBBBBBBBBBBBBBBBBI IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 
iBBBBBBBBBBBflBBBBBBBBBBBBI IBBBiBiBBBBBiBBBBBBaBBaaBBflBMfllMHMMMMMaMBMMMMaMMMI 


I BBBBB aBBBBBBBBBBBBBBBBBBI'BBBBBBBBBBBBBB BBBBB BBBBB BBBBBBBBBBBBBBBBB 
nBBBBBBBBBBBBBBBBBBBBBBB IBBBBBBBBBBBBBBBBBBBBBBBBI BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBa 
nBBBBBBBBaBBBBBBBBBBBBBI IBBBBBBBBBBBBBBBBBBBBBBBBI BBBBBBBBBBBBBBBBBBBBBBBB BBBBBBBBBB BBBBBBI 
IfgjBBBBBWBBBBB BBBBBBBBBB IBBBBBBBBBBBBBBBBBBBBBBBBI BBBBBBBBBBBBBBBBBBBBBggBBgBBBMB— BBBBBBI 


I WlBBBBB BBBBB BBBBBBBBBB IBBBBBBBBBBBBBBBBBBBBBBBBI UBBBBBBBBBBBBBBBBBBbBRSIIIIIHIMII 
llBBBBBBBBBBBBBBBBBBBBBBBI IBBBBBBBBBBBBBBBBBBBBBBBBI BBBBBBBBBBBBBBBBBBaaBBBBBBBBBBBBBBBBBBBfll 
I gMBBBBBBB BBBBBBBBMBBBBB IBBBBBBBBBBBBBBBBBBBBBBBBI BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
i BBBBBBBBBa aaaBBBBBBBBBBBI IBaBBBBBBBBBBBBBBBBBBBBBBI MBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 
Ibbbbbbbbb bbbbbbbbbbbbbbbi ■■■BB iiiBBBBBiBBBBBiBBBaBi BiiiiiiBBBiiaiBBBiiiiiiiBBBBBBBBiBBiiBiBB 
!■■■■■■■■■■■■■■■■■■■■■■■■■ IBBBBBBBBBBBBBBBBBBBBBBBBI BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB1 
| BaaBBBBBBBBBB BBBflBBBBBBfll IBBBBBBBBBBBBBBBBBBBBBBBII BBBIBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 
| BBBB BBBBBBBBBBBBBBBBBBBBB IBBBBBBBBBBBBBBBBBBBBBBBBI BBBBBBBBIBBBBBBBBBBBBBBBBBBBBBBBBBBIBBBBfl! 
| bbbbbbbbbbbbb BB|BBBBBBBBB IBBBBBBBBBBBBBBBBBBBBBBBBI BBBBBBBBBBBBBBBBBBBBBBMBBBBBBBBBBBBB aBBB! 

l B Sli aBBBBBBBBBB — iibbbbi Ibbbbbbbbbbbbbbbbbbbbbbbbi bbbbbbbbb BBBBBBBBBBBBijiBgBBBBBBBBBBBBBBBi 


m 



CHART 9A 


ATA FILE A:F'HEN036 HDR TAKEN 09—05 19B6 l*j;49:0_* 

^ r- m A . rr -r R*F"pnRT *«»(-■*<*■*«■*■»*•■»€■■»(■ 

.*_.**_-*-.*<- -X- * AREA PERCEN I Ljrx 

*********************************************** 
********* ^ - p-A 7 a Operator Initials: JGZ * 

SS ’ Methods PHENOLIC DOTH PILE: A.PHEN036 PTS • 

Interfaces 4 Cycle*: 36 Channel*: 0 Vsal*. N.ft. ^ 

Parting Peak Width: 10 Threshold: .01 **************************** 

Instrument Type: BECKMAN HPLC ^° 1 “ m '? 

Solvent Description: THF/WATER, *-i 1 BY WEIGHT 

Operating Conditions: R.T., FI_0WRATE= 1 . 5 ML/MIN 

Detector 0: 220NM/.5AU Detector 1: # 

Mi sc. In-formation: LENGTH=25 ********************************* 

;* **********"***”*** -^r-entlon Tine: 10.00 


•k 

Jo 

Ret 
T i me 

Peak 

Area 

Area B 
7. L 

Peak 

Ht. 

Normalised Area/ 

7. Height 


o 

1 . 80 

118498 

73.6309 2 

50B5 

1 00 . 000 

23.3 


4L. 

2.07 

42437 

26.3691 2 

4223 

35 • b 1 3 

10.1 


Total 

Area: 

160935 

Area Reject: 

1000 One 

sample per 

1 . 000 sec - 


ORIGINAL PAGE IS 
OF POOR QUALITY 



DATA FILE-PHEN03B FROM 0.00 MIN. TO 10.00 MIN. LOW SCALE- 5.411 Mv. HIGH SCALE- 10.730 Mv 
01 LD. 3-1. C-6.7B MG/ML. 0/5/0B. JGZ 




CHART 9B 


FILE A: MB56 1 . HDR TAKEN 09-05-1986 14:15:09 
- ^ FILE A: PHEN035. HDR TAKEN 09-05-19B6 15:28:08 


AREA 


REPORT 




Operator Initials: JGZ 

DATA FILE: A: PHEN035. FTS 
Channel#: 0 Vial#: N. 


A. 


* 

* 

* 

* 


* + .**************************** 

* Samp 1 e Name: 91 LD , 3 — 2 , C=6. 99 

* ~>ate: 09-05-1986 15:28:08 Method: PHENOLIC 

*■ nter-face: 4 Cycle#: 3 >j 

* Starting Peak Width: 10 Thre J^iJi*»;i************************************ 

Inst rumen t^Type^BECKMAN HPLC Column MIC R 0B0NDAPAK C-18 * 

Solvent Description: THF/WATER, 1 BY WEIGHT 

Operating Conditions: R.T., FLOWRATE— 1.5 ML/MIN 

Detector 0: 220NM/.5AU Detector It # 

LENGTH=25 



urting Delay: 


0 . 00 


Pk 

No. 

Ret 

Time 

Peak 

Area 

Area B 
*/. L 

Peak 

Ht. 

Normalised Area/ 

y. Height 


2 

3 

1.78 

2. 05 

1 17907 
41228 

74.0922 2 
25.9078 2 

5029 

4167 

100.000 

34.967 

23.4 

9.9 


T :al 

Area: 

1 59 1 35 

Area Reject: 

1000 One 

sample per 

1 . 000 sec . 


CKIGIMAL PAGE IS 
OK POOR QUALITY 



DATA FILE-PHEN035 FROM 0.00 MIN. TO 10.00 MIN. LOW SCALE- 5.370 Mv. HIGH SCALE- 10.6S4 Mv. 
SI LD. 3-2, 09 MG/ML# 0/5/86* JG2 



CHART 9C 


ORIGINAL PAGi so 

OF POOR QUALITY 


VfA FILE A: PHEN034 . HDR TAKEN 09-05-1986 15; 07: 23 


• ****-»<-** 


percent 


REPORT 


********** 

Operator Initials: JGZ * 

DATA FILE: A: PHEN034 . FIS * 

Channel#: 0 Vial#: N.A. * 

* 

******************************* 

Instrument Type: BECKMAN HPLC P^UF ”^ R0B0NDAF ' AK C " 18 * 

Solvent Description: THF/WATER, a.: 1 BY WEIGHT 

Operating Conditions: R.T., FL0WRATE=1.5 ML/MIN # 

Detector 0: 220NM/.5AU Detector 1: # 

Mi sc. Information: LENGTH=7 

* ***************-*********' ,H 


**^**************** 

5 »mple Name: 91 LD , 3— 3 , C=6. 67 
Late: 09-05-1986 15:07:23 Method: PHENDL I C 

Interface: 4 Cycle#: o>4 

! .arting Peak Width: 10 Threshold: .01 

* 


;t_ rt i ng Del ay: 


0 . 00 



‘k 

Jo 

Ret 

Time 

Peak 

Area 

Area B 
7. L 

Peak 

Ht. 

Normalized Area/ 

'/. Height 



1.78 

2.05 

118569 

43673 

73.0817 2 
26.9184 2 

5139 

4294 

100.000 23.1 

36. 833 10.2 


Total 

Area: 

162242 

Area Reject: 

1000 One sample per 

1 . 000 sec . 



DATA FILE-PHEN034 FROM 0. 00 MIN. TO 10.00 MIN. LOW SCALE- S. 410 Mv. HIGH SCALE- 10.735 Mv 
81 LO, 3-3. C-6. 67 MG/ML. 8/5/88. JGZ 



GPC CALIBRATION PLOT 




*** Calibration Data *** 
Calibration Name: 

Misc Information: 


Fit Type: 3 _ 

Log Mol Wt « A + Bx + Cx~2 + Dx 3 
A* 2.533977 B= 2.115815 C= -.5b4bo^4 

Coefficient of Determination: 0.9902 

Ret Time Molecular Weight 


3.50 
4.33 
4.83 
5. 09 
6.00 
7. 17 

7.50 


Log Hoi Wt 
5 E 
IB L 


1 

IB Z.B 


35000 

15000 

3600 

2350 

570 

92 

72 


D= 3.606432E-02 

Log Mol Wt 

4.544 
4. 176 
3.556 
3.371 
2.756 
1.964 
1.857 


CPC CftLIBBftTIOH PLOT 



4.0 5.B 6.0 

Retention Tine or Uoliuie 



CHART 10A 


FILE B: GPC 21 

♦ ■w--**-**'**'** 


ORIGINAL RAGS IS 

.HDR taken 06-05-1*86 17=26=22 OF POOR QUALITY 




GR-c report 


s mple Name: 91 LD J ^7 1 ^Methods 

Date: 08 - 0^-1986 ll.*~ Cycle#: 21 

"**nstrument*TypeT*HP*C/BECKMAN 

Solvent Description: THF 

-r — ”Tcr .c P '1 


.****»»************************ 
Operator Initials: GBF * 

DATA FILE: B:GPC 21 .FTS 
Channel#: 0 Vial#: N.A. 

***************************t*******l 

Column Type: ULTRASTYRAGEL 5 O 0 A * 


Solvent Desc !l'5^ O p’ 0WRATE= 2.0ML/mN 
Operating Condi t ions. Detector 


Is 


* 

* 

* 



.***#■■***** 

^artinq Delays 0.00 
-hration -files GPCPHEN 

oi -lar_weig h t D i etri tot ion t Avenged 

3.85 to 10.00 MW: 
2562 1 6 
1666 
284 
5.8652 
4056 
1451 


ll********************^^ 

Ending Retention Time: 10 . oc 


asel ine TIMES 
r ocess TIMESs 

0 al Areas 
w 

n= 

iw 'In — 
iz 

1 v— 


2229 ' 

2229 ! 


to 

to 


o 

r> 





CHART 10B 


FILE B: BPC23 . HDR TAKEN 0B-05-19B6 17:31:38 

GF’C REEF>ORT 


* **************************************** 
w amp 1 e Name: 91LD 3—2 C=2.68 
Date: OB-05-1986 12:14:53 Method: 

nter-face: 5 Cycle#: 2^ 

tarting Peak Width: 60 Threshold: 0 


Instrument Type: HPLC/ BECKMAN 

Solvent Description: THF 

Operating Conditions: T=35C FL0WRATE=2. 

Detector 0: 

Mi sc. In-formation: 

-* ********** 
starting Delay: 0.00 

;a i brat ion -file: GPCPHEN 

1c ecular Weight Distribution Averages 


254NM/. 1AU 
CAL I BRAT I ON /CPC 


** 

Operator Initials: GBF * 

DATA FILE: B:GPC23 .PTS * 

Channel#: 0 Vial#: N.A. * 

* 

************************************ 
Column Type: ULTRASTYRAGEL 500A * 

OML/MIN * 

Detector 1: * 


nding Retention Time: 


10.00 


baseline TIMES: 
-recess .JIMES: 
fc al Area: 

1w— 

1n= 

-Iv Mn= 

1 : 

v1v= 


3. 85 to 
3.85 to 
251238 
1751 
322 
5.4277 
4258 
1527 


10 . 00 

10 . 00 


MW: 

MW: 


22295 to 


2 

r> 





CHART IOC 


_ MnR taken 08-05-1986 17:34:48 

T / F ilE B: BPC24 . HDR 


*■ * * ■**” 


GRC 


-Hr+fr+fr-Hr**"**-* 



.************************«*******; 
Operator Initials. GBF 

DATA FILE: B:BF‘C24 * * 

Channel#: O Vial#: N.A. ^ 

******************** 

Cca^n^ypet^ULTRABTVRAGEL 500A * 


Soiiipl e Name; 91LD 3 3 £^ 6 ||rt hodl 
Date: 08-05-1986 l-"-*- Cyclett; 2 4 

II :erface: 5 60 Threshold: 0 

5 arting Feak Widtn 
************************ 
instrument Type: HPLC/ BECKMAN 

Solvent rescript fl_ 0 WRATE= 2 . OHL/MIN 

Operating Conditions: 254 NM/ . 1 AU Detector 

Misc. In-formation: CAL1B ^^°************************** 

,* ************************ Ending Retention Time: 

parting Delay: D.00 

31 brdti °r; oht' Distribution Averages 
D 1 cular Weight Di s 10.00 M 


* 

* 

* 

* 



aseline TIMES: 
r mess TIMES: 
ol <1 Area: 
w— 
n= 

iM 1n= 

12 ' 

\' — 


3. 85 to 
3.B5 to 
243393 
1838 
369 
4.9751 
4370 
1608 


10.00 
1 0 . 00 


MW: 

MW: 


22295 to 
22295 to 



1.0E3 


CHART 1AA 







ORIGINAL PAGE IS 
OF POOR QUALITY 





Risf-i hJNDtr\rhxi'ii vxstusi i i t uui j. *-*- 


Ni 





_£TA*1. 


-J-ORQUE- 




-TEMP 


ETA* 

POISE -POISE TT^rr :pO I SE " - QRAMS-CM — — - — MIN. ‘ -- ©EG. C 

1 1.807e+002 l,753e+002 A . 4 13e+00 1_2 • 264e+00 1 2. -OOOe-OOl 7OO&+O0 1 

1 . 686e+002 ; -lT^>39e-K>02.~“3 r9B0e+O0 1 2 * 1 VSfi^OOl I i DOOe_-*33QDI_^2 » BOOe+OO 1 — ” 

ro 1 . 529e+002 J .483e+002 "5.71 3e+OG 1 1 . 9 1 4e+00 1 .2 . OOQg+OO O _ 3 . OOQg+OOl . 

A i; 359e+O02^T3r2e“+002 SSii+051 - 4 «703e*0Q l— ^/<>g>O e*OOQ~T3. 2<£fe*Q0i - 

y l ,^90e-*-002 ^7Yl41-e+002 - . 386e+001 --^1 7491 e+GO V~A vOOOe *000 — ^ . 30Q&*004 — 
1 TO43e+002 4>.925e+O01 33.352e+00r'"~l .312e+00r'^5.000e^00j~3.'500e+001~_ 

:*,23Ge*001 33^a3^9e*OOL -333^^+004 T— i.-»4S7«*0©4 

e 1 8e+00 1 ^ ^7 . 3B0e-K*p I —3. 1 30e+00 I - — 4 : r**»4e+001-rri7 .*00§!?±S5!&^r3 1 --_: 

7.-j22e+O01 ^-fc.45Oe+O01 -3. G20e+001 — -8. 925e+00O 8.000e+000 : jH*. lOOe+OOl ••- 

6.2?le+D01 5.591e+D01 .Z27BB6e+00.1 - .77 . BB6e+000 _9. 00De+X>00__3. 300e+001T_: 

5.630e+Q01 4. 901 e+001 2. 771e+0C>l 7. 050e+000 . 1. OOOe+OOl 4 . 500e+001 


o 

-77 

3 

? 

10 

1 1 
-J 


1 3 

14 
5 

_ S 

17 

“ a 

9 

20 

-1 


4.273e+001 
3.772 e+001 
3.351 e+001 
2: 996e+001 
2. 682e+001 
2.447e+001 
2 . 238e+00 1 
“2. 1 03e+D0 1 
559e+001 2.0 33e +001 

2 . 449e+ <> 0 1 —1 .-996e+G0 1 


=5. 041 e+001 
4.5BBe+001 
4. 195e+001 
3 . 973&+001 
3. 532e+001 
3. 20Be+001 
2. 935e+001 
2.697e+001 

O 


72.675e+001 
-2rfcl2e+001- 
2. 524e+001_ 
"2. 453e+001 
2. 299e+001 
2_. 075e+001 
" 1 . 898e+00l" 
~TT3B9 e+001 
4 . 554 e+001 
rrl-.420ir+OC-*i : 


b 2322e+000 
3E . 749e+DOO 
5 . 259e+000 
4. 851 e+000 
4 . 427e+C»00 
_4.01Be+000 
3. 67Be+000 
“3 . 377 e +00 0 
3.206e+000 


1 . 10K>e+001~'4r700e+OOr 
1 ,=200e+001 ‘ 4 . 900e+001 


i.300e+001 
1 .400e+001 
1 . 500e+001 
1 . 600e+001 
1 . 7G0e+00 1 
.B00e+p01 
1 . 900e+001 


5. 100e+001 
~5. 400e+001 
5. fe00e+001 

5. BOOe+OOl 

6. OOOe+OOl 

; fe.2ope+oor 

6. 400e+001 


2 

- 2.*30Be+001 

- 1 . 940e+C*01 — 

1 . 25Oe+O0 1 — 

x. 3 

2. 176e+001 

1 . 895e+001 

4. 07<*e+00 1 

24 

! . 990e+001 

1 .809e+001 

B-2B6e+000 

5 

1 . B22e+001 

1 . 684e+001 

6. 946e+000 

6 

1.667e+001 

1 . 564e+001 

5. 770e+000 

^:7 

1 .525e+001 

1 . 430e+OO 1 

5- 067 e+000 

3 

1 . 407e+00 1 

-1 . 344e+001 • 

4-1 3Be+000 

7 

1 . 203e+001 

2*1 50 e+001 

3e 531 e+000 

30 

1 . 090e+001 

1 . 050e+001 

2 . 956 e+000 

^1 

9 . 522e+000 

9 . 1 50e+000 

2. 635e+000 

2 

8. 399e+000 

S. 037e+000 

2 .-438e+000 - 


7, 470e+O00 

7. 220e+000 

J , 9 j 6e+000 

34 

5. 769e+000 

5. 5S3e+000 

1 . 451 e+000 

3 

5. £>78e+000 

5. 49Be+000 

1 . 418e+000' 

:fe 

—3. 15Be+000 

3. 134e+000 

-3.B57e-O01 

37 

5. 3 9 Be-*- 000 

5. 333e+000 

6. 347e— 001 

7S 

4. 775e+000 

4 . 669e+000 

9. 992e— 001 _ 

%9 

^ . S79e+000 

4 . 642e+000 

5. BcOe— 001 

40 

4. 276e+000 

4. 182e+000 

B . 925e-00 1 

. 41 

2. 767e+000 

22754 e+000 ' 

J 2 . 753e— 001 

^2 

1 . 787e+000 

1 . 831 e+OOO 

7.296e-001 

J3 

2* 1 99e+000 

2. 135e+000 

5i2.l4e^C»C> 3 

44 

2. 635&+000 

2. 620e+000 

2. 7B2e-001 

15 

2. 13Be+000 

2. 13B&+000 

5. 1 96e-002 

16 

2. 367e+000 

2. 254e+000 

7. 212e-001 

47 

2. 131 e+000 

2. 032e+000 

6. 39Be— OOl 

4B 

2. 7S9e+000 

2. 539e+000 

1 . 154e+000 

19 

4 . 053e+000 

— 3. 8 49 e+OOO " 

1 .271 e+000 

J*0 

5. 206e+O00 

A. 692e+t»0_0 

2. 255e+C>00 



— 



-3- . 066e+000 -z2irO+X»e-KK»l 6. 6 0 0&+091— 
2 . 892e+000 — 2 . lOOe+OO i — 6-BOOe+OO 1 - • 
2. 725e+000 2-2. 2OOe+O0 1 — 7^<X»C»e+0033- 
2.495e+000 ' 3.300e+001 
2. 400e+001 
2.500e+001 
2.600e+001 
2. 700e+001 
2. S00e+001 


2. 2B2e+000 
2. 090e+000 
3 . 912e+000 
3 . 765e+000 
1 ,510e+000 


1 . 36Be-K»00 2 . 900e+00 1 

1.1 95e+000 3 . OOOe+OO 1 


7.200e+001 
7.400e+001 
7. 600e+001 
7. BOOe+OOl 
8. OOOe+OOl 
8.200e+0C>l 
B. 400e+00i 
6 . 600e+001 


— 1 . 053e+00G - 3 . 1 GOe+OO 1 B . BOOe+OOl- 

ty _ 374e— 00 1 3 . 200e+00 1 9 . OOOe+OO 1 

3 . 300e+00 1 9 . 200&+00 1 


7. 239e— 00 1 
-7. 1 28e— 001 
3. 9o2e-'001 ' 
6 . 773e— 00 1 
5. 9S5e— 001 


3. 400e+001 7 ^9. 300e+001 _ 
-TSTSOOe+OOl — 9.'500e+OOT : 


5. S65e-001 
5.366e-001 
J3.472e+001 
2. 244 e -001 ' 4. 100e+001 
2. 759e— 001 


3. 600e+001 
3. 700e+001_ 
"3. 900e+001 
3. 9O0e+00 1 
"4 .OOOe+OOl' 


9. 700e+G01 
9. 900e+001_ 
1.01 Oe+OD2’- 
1 . O30e+002 
“ l".050e+002 
1 . 070e+002 


A. 200e+00 1 - 1 . O 90 e +<'»C*2- 
,1.1 10e+002_ 
1 . 130e+002 
1. 150e+002 
4 . 17-0e+002 


3 . 309e-00 1_ 4 . 300e+00 1 
_2. 6B3e— 001 4.400e+001 

2. 970e— 001 4.500e+001 

2 . 675e— OO 1 4.^00e+001 

'3. 499e— OOl - 4.700e+001 - 1 . 190e+ Q02 
*5.OB6e-O01 4.'B00e-R>01~ 1 .210e+0O2 

*. 526e-C*01 4 . 900e+001 1 . 230e+002 

- ~ ^ - ~r-- *2;^ -^orkSnw. page is 

•'2:'" 2 2^: ~ T Z~' " OF POOR QUALITY 






GilN AL 

poos o 


UAL'TY 





-iASA FINGERPRINT VISCOSITY PROFILE 91LD RESIN NASA LDT3-2 


b.— ETA* ETA ' __JETA" TORQUE TINE TEMP 

F'O JSE FOISE - : -—POISE CRAMS-CM -v - WIN. DEG. C 

1 1.750e+002 1 . 69Be+002 -4.214e+001 2.197e+00 1 -2-OOOe-OOl 3. OOOe+OOl 
- 1.6>43e+002 1.595e+002 3 L .“929e+00 1 _"2.T>63e+D03TZI..OOOe+OOG.. -3. 1 OOe+OOl 

3 1.486e+002 i . 439e+C>02 3. 709e+001 .1 . 864e+001 -2.000e+000 3.200e+0C>l 

4 1.307^+002 1 . 261e+002 r =3T44 le+OO 1 ~4i^39e+O01^ — 3. OOOe+OOO 3.400e+001 ' 

5 1 . 152e+0G2 -=l-d01e+002 3,4O3e«-O01=3 3. 600e+00I 


■6 

1 . 006e+002 

9. 513e+O01 

~ 3 . 343e+00 1 

1.264e+001 

5.000e+000 

3 . BOOe+OO 1 

■„ 7 

_S. B67e+001 

B.240e+D01 

-232277©+O01 “ 

-4, 1 13e+001- 

. <XK*e+f»C »0 ~ 4 . 0^*0 e + OO 1 ~ rr 

e 

7. 71 le+Oul 

- 7* O47e+0O 1 

-3 . -1 30e+00 1 - 

— 9^-67 1©+«00 

:r7.-OOOe+-DOO 

— 4."2O0e+001*- 

9 

6. 630e+001 

3. 112 e +001 

'75. 048e+O0 1 

8 .565e+000 

e.<»<!» 0 e +000 

4 . 300e+00 1 

10 

6. 164e+001 

5. 40Be+001 

2.95Be+001 

'7.* 734e+0G0 

Z 9 , OOOe+OOO 

•4.5C>0e+OOl 

1 

5. 460e+001 

4 . 642e+001 

2 . B75e+001 

6. B46e+0O0 

1 . OOOe+OOl 

4 . 700e+001 


4. 943e+001 

4. 1 03e+001 

2.755e+001 

199e+000 

1 . 1 OOe+OOl 

4.900e*C-01 

13 

4. 357e+o01 

3. 4B6e+001 

2. 613e+O01 

S. 462©+000 

. 200 e+ 0 Dl 

"57 1 00e+00 1 

14 

4 . 0B4e+001 

3. 195e+001 

2.543e+001 

5. 120e+000 

1 . 300e+001 

5. 300e+001 

5 

3 • B23e+UO 1 

2. 922e+001 

2. 46Be+001 

4 . 795e+000 

1 . 400e+00 1 

5 • SOOe+OO 1 

x 6 

3. 460e+001 

2. 609e+00 1 

2. 272e+001 

4. 340e+000 

I.SOOe+OOl 

5. 7 OOe+OOl 

37 

3. i 54 e+00 1 

2.377e+0C>l 

2. 072e+001 

3. 951 e+OOO 

1.600e+001 

5. 900e+001 

8 

2.914e+001 

2. 206e+00i 

1 . 904e+001 

3. 651 e+OOO 

' 1.700e+001 

6 .. 1 OOe+OOl 

9 

2. 6B7e*001 

2. 077e+001 

1 .'705e+001 

3.‘369e+000 

r.'BOOe+OOl 

6 . 3 OOe+OOl- 

70 

2 . 5B7e+00 1 

2 . 04 Oe 4-00 1 

1.591 e+00 1 

3. 241 e+OOO 

1 . 900e+001 

6. 500e+001 

i 

22 . 422e+001 

9d3g7 00 1 

1 *~A 1 9e+001- 

—3 . -C» 37e+00<> 


:r-£r700e+o01 

. :2 

2. 33Se+001 

1 . 943e+001 

1 . 300e+001 

2 . 930e+000 

2 . 100 e-K *01 

- -fe. 900e+001 7 

- O — 

-i- - 

2. 207e+001 

1 . e95e+001 

1 . 130e+001 

2.767e+OOG 

2 . 200e+CK» 1 

- 7 • <>00e+O0 1 ; — 

24 

2. 007e+001 

1 . 755e+00 J 

9.736e+000 

2.515e+000 

~2.300e+001 

_7. 200e+001 

>c- 

1 . B97e+001 

1 . 690e+001 

B. 606e+000 

2.3B0e+000 

2. 400e+00 1 

- 7. 400e+001 

.76 

1.696e+001 

1 . 557e+001 

6 . 724 e+OOO 

2. 1 27e+000 

2. 500e+001 

7. 600e+001 

“7 

1. 321 e+00 1 

1 . 426e+001 

5. 293e+000 

3.91 Oe+OOO 

2.600e+001 

7. BOOe+OO 1 -• 

3 

1 . 444e+001 

1 . 344e+00 1 

5. 284e+000 

1 .81 2e+000 

2.700e+001 

B . OOOe+OOl 

-o 

A »— t f% £■> - 1 * 

1 . 173e+001 

4 . 278e+000 

J . 567e+000 

2 . BOOe+OO 1 

B. 200e+001 

30 

1 . 1 1 Be- -001 

1 . 063e+001 

3 • 477e+000 

3 . 404e+000 

2. 900e+001 

B.400e+001 

^1 

9. 73Se+000 

9. 3 02© +000 

2. S79e+000 

3 . 222e+000 

3. OOOe+OOl 

B. 600e+001 


1 . 1 07e+0vl 

1 . 070e+001 

2. 823©+000 

3 ,-39Ge+O00 

-3. 1 OOe+OOl 

- -6. SOOe+OO 1 

w' ■ j’ 

1 . 03Be+001 

9. 901© +000 

3. 1 17&+000 

3 . 30 2 e+OOO 

3. 200e+00i 

9. OOOe+OOl .7 

34 

9, 424e+000 

9 . CS7e+000 

2. 495e+000 

1 » lB3e+000 

3 . 300e+00 1 

9. 200e+001 

•3 

7 . 320fr+000 

7. 20Be+000 

1 . 276e+000 

9. 191e— 001 

3. 400e+001 

_9. 400e+001 .. 


A . 630e+000 

4 . 559e+000 

"8 .OBOe-OOl 

-5.S07e-t>01 

3.300e+001 

9. 600e+001 

37 

5. 220e+000 

5. 203e+000 

4 . 206©— 001 

6 • 553e—00 1 

3. 600e+001 

9. BOOe+OO 1 

38 

5. 032e+000 

4. 930e+000 

1 . OOBe+OOO 

6.31 le-001 

3. 7O0e+00 1 

. __ 1 . QQ0e+002 - — 

;q 

4. 606e+ 000 

4 . 4B4e+000 

1 . 052©+000 

5. 779e— 001 

3. BOOe+OO 1 

_ _! . 020e+002 

40 

4. B43e+0Q0 

4 . 770e+000 

8. 349e— 001 

6. 074e— 001 

3. 900e+001 

1 . 040e+002 

-41 

3.31 0 e+OOO 

3.502e+000 

2. 337©— 001 

4 . 402e— 001 

4. OOOe+OOl 

1 . 060e+002 

**> 

xL 

2. 902e+000 

2. B53e+000 

5. 302e— 001 

3. 633e— 001 

4. lOOe+OOi 

1 . 070e+002 

-t 

2. 663e+000 

2. 543&+000 

7. 924©— 001 

3.339e-00 1_ 

4 . 200e+001 

_l_..090e+QCC. 

44 

2. 271 e+OOO 

2. 147e+000 

7.41 3e— 001 

’ 2' B45e-001 

4. 300e+001 

_1 . 1 1 0e+002 


2. 235e+000 

1 . B35&+000 

1 . 276e+000 

2. BOle-OOl 

4 . 4 OOe+OOl 

1 . 1 30e+002 

* 3 

2. 1 24e+000 

1 . 3B3e+000 

1 . 6 1 2e+000 

2. 659e— 001 

4. 500e+001 

1.1 50e+O02 

47 

2. 549e+0OO 

2. 370e+000 

9.395&-001 

3.1 96e— 001 

4 . 600e+00 3 

1.1 70e+002 

"3 

3 • 300e+000 

2. B33e+000 

1 . 691 e+OOO 

4. 142e-001 

4. 700e+001 

1 . 1 90e+002 

■ 9 

4 . 442e+000 

3.945e+000 

2. 042e+000 

5.573e-001 

4. BOOe+OO 1 

1.21 0e+002 

5 0 

6. 473e+000 

6. 06 I e+OOO 

2. 272©+000 

B. 129e-001 

4.900e+001 

1 . 230e+002 
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3SA FJNBERTOINT ^ VIS COSITY T.ROFILE 91LD IRES IN Nft SA. j_OT 5-3 . ' - 


MO. 


3 


— -ETA* 


-CT-A-— ^=- 


^GRQUE- 


-TI-ME 


— TEMP- 
t>EG. C 


F- 1 


' ) 
_ 6 

I' -7 . 

■9 

10 


-e. 

B, 

- 7 , 

7 

•6 

55 

4 

4 


POISE ^ir',POI SE “ ~ ^FDISE BRAM5-CH * ^ — 

.61B&+OC2 1.5BBe^O02 ^.«33e^001„72f OOOe^O^.J^ 

672e+002 , i637e+0Q2l^ 380e*06l -~2^MX^+OOI- -^^OOOe«KK*0 J 

* 47Rp+ 002 l 45Be+002~^440e+001 ,~1 . S57e+00 1 — <2~pOO<e^QQ^^ * *00^001- 

' l°T^CU _g.323e»001 “ 1 ■ j>25e.001^ i ■ lB4e*00_l_ _S.pQ6e-g>g '-'_ 


O10e+OOl - -7. 575e+001 “2 . 628e+0C> 1 - 1 .007e+O01 
B19e+00l — 7-22Be+001— 2. 982e-+001 - 9.816>e+000 
045e+D01 6.33Be+001 3.07Be+001 

"'" !. -971 e+001 


,'104e+001 : 
, 157e+001 
, 594e+001 
, 231 e+001 


5.332e+001 
4. 361 e+001 
3. 814e+001 


•2.754e+001 

2.560e+001 


16 

3. B89e+001 

^ 7 

3. 506e+001 

3 

3. 154e+001 

-i 9 

2 . 753e+00 1 

20 

2 . 550e+00 1 

1 

-2. 3 94 e+OOl — 

.jL 

2 . 274e+001 — 

23 

2. 14-Oe+OOl 

~4 

2. 057e+001 

5 

1 .891 e+001 

26 

1 . 763e+001 

7 

1 . 601 e+001 

^0 

1 . 417e+001 


1 . 245e+00 1 

30 

1 . 1 69e+001 

1 

1 . 032e+0Ol 


—9 . 434e+000 

•3 ._s 

7 . 995e+000 

~~4 

7 . O45e+000 

5 

4 . 942e+000 

36 

4. 341 e+000 

37 

4. 037 e+000 

8 

3. 181 e+000 

.‘9 

2 . 623e+000 

40 

2. 56 i e+000 

1 

3.734e+000 


2 . 005e+000 

_43l. 

2. 323e+000 

a 4 

2. 343&+000 

Zj 

2. 096e+000 

h£> 

2. 325e+000 

47 

2 . 653e+000 

•8 

2.41 6e+000 

9 

4 . 607e+000 

50 

4 . 769e+000 


3.447e+001 ' 2.452e+001 
3. lOSe+OOl 2.337e+001 


2. 743e+001 
2. 471e+001 


2.1 84e+001_ 
1 . 959e+001 


l. 072e+001 1 . 4B6e+001 

L .-9B2e+001r "1 .343e+001 *• 


E.84Be+000_ 
7 . 662e+000 
fc.47Be+000 
5. 765e+0C>0 
5. 313e+000 
-4.891e+000 
4 . 402e+000 
" 3 . 962e+000 
. 3.456e+000' 
3. 202e+000 


■B.OOOe+SftO 
V.OOOe+OOO 
1 ,-OOGe+OOl 
tTiOOe+OOl' 
I .2OOe+0GI 
' 1.300e+001 
1 . 400e+001 
A . 500e+00 1 
-~1 . feOOe+0 01 
1 .700e+001 
'i.B00e+00J 
1.900e+001 


4.400e+O01 
,500e+001 
■4. 700 e+001 
4. 900e+001 
5riOOe+OOl" 
5.300e+001 
5.500e+C>01 
5. 700e+O01 
3 i ?p0e+_001_; 
6. lOOe+OOl 
6»30C>e+b01 
6.500e+C>01 


1 .967e+001 
1 . B4Be+001 
1 . B29e+001 .. 
1 ,726e+001 
1 . 628e+00 1 
1 . 509e+001 
1 . 331 e+001 
1 . 186e+001 
1 . 1 17e+001 
9. 922e+000 
9. 276e+000 
7.81 4e+000 
6.91 6e+000 
4 . BB7e+000 
4 . 251 e+000 
3. BB5e+000 
3. 043e+000 
2. 571 e+000 
2. 467e+000 
3. 647e+000 
1 . 776e+000 
r> 

2. 251 e+000 
1 .745e+000 
2. 206e+000 
2.674e+0O0 


1 . 1 40e+0Ol 
1.078e+-001 
9. 422e+000 
7.724e+OOC» 

6 . 775e+000_ 
5.365e+OOC) 

4 . B 7 1 e+000 
3 . 806e+000 
3. 399e+000 
2 . B23e+000 
-1 .721 e+000 
1 . 691 e+000 
1 . 343e+000 
7. 392e-001._ 
B.BOSe-OOI " 
1 . 096e+00C> 


. “004 e +OOC r-^2. OOOe *O0 1 — ^&^~TQV e +GC 1 
2 . 854e+<XK> "2. "l'OC»e+001" "6r0Oue+OOl 

2 . 200e+ob i -7 .-^<»Oe++Xn 
2. 300e+O0rU7 J .200e+0C>l 


2. 6B5e+-000 
2 . 5B2e+000 
2 . 376e+OOD 
2.21 4e+000 
2.01 2e+000 
1 . 779e+000 
1 . 564e+-O00 
1 . 465e+000 
1 . 296e+000 
-1 . lB6e-K>00 
1 . 005e+000 
B. B44e-001 


7 . 400e+00 1 
600e+OQl 
7,-SOOe+OOl 
B. OOOe+OOl- 
B . 200e+00 1 
8 . 400e+00 1 
8.600e+001 
3 rl<*0e+00 1 — 6 rSOOe+tX* 1 “ 
3. 200e+001 -9.000e+001 


2.400e+001 
2.500e+001 
2._600e+001 
2 . 700e+00 1 
_2. BOOe+OOl 
2.900e+C01 
3. OOOe+OOl 


3. 300e+001 


6- 199e-001.1L.3.400e+001 
5. 2f49e-001 3.500e+001 

5. 067e-001. 3.600e+001 

3 , 996e— 0 01 - 3- . 700 e+Q0L 


9.275e— 001 - 

5 . i eSe-00 1 3 . 294e— 001 . __3 . BOOe+OO 1 

6 ^ B93e— 001 3.219e-001 3.900e+001 

B. 01 le— 001 ~ 4 . 6BBe— 601 ‘ 4J2>00e+001 
9.256e-00i 2.518e-O01 4.100e+00i 

b2 e - OQ 1 *?- 9?1 b — -4 


6.491b- 001 
1 . 1 62e+000 
7. 362 e— 001 
9. 930e— 00 1 - 
1 . 1 85e+000 


105e+000 
4 . 346e+000 1 . 530e+000 

4. 631 e+000 1 . 139e+000 


2- 945e-001 
2. 636e-0C»l 
2 . 922e— 001 
3.5B6e-C>01 
3 . 035e— 00 1 
5^792e— 001 
3. 993e— OOl- 


4. 300e+001 
4. 400e+001 
4. 500e+00 1 
4.600e+001 
-4 . 700e+00 1 
4 . 800e+00 1 
4.900e*001 


9. 200e+001 
9.400e+0Dl" 
■^riOOe+OO i 
9-S00e+001 
A . 000e+002^ 
1 . 02C>e+O02 
l.C40e+002 
i ,060e+002 

I . 070e+002 
0&+002 

...l-^110e+002 

J. 130e+002 

1.1 50e+002 

i . i 70e+0O2 
1 . 190e+002 
f. 2 1 0e+002 

‘tl^230e+002 
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NO. " ETA* ETA — ETA" — ~ TORQUE - r - - TIME— TEHF' 

POISE _ POISE POISE _ . GRAM5-CM . MIN. DEG. -C 

3. 2&3e+000- — 3.H7e+00G- 9.i47e— OOl -A .Q97'tr-<K> 1 -j-5 rbc> 0e-«-0 01 250e+QQ2 

"32 6.407e+000 “*5 . ZBBe+OOCT ' 1^^50e*0C>0 -_B . 050e-00 1 ~ 5. lOOe+OOl _ 1 . 27Q&+002 
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uop 

USFb/ymeric ® 


FABRIC TESTING 
NASS -36298 

U. S. POLYMERIC O. E. 71108 
SWB-8 Fabric for NASA Lot# 3 


la. Breaking Strength, lbs/in, WARP 
ASTM D1682 


lb. Breaking Strength, lbs/in, FILL 
ASTM D1682 


#3-1 


2a. Carbon Assay, X 
MDQAI 5560 


2b. Hydrogen Assay, X 
MDQAI 5560 


2c. Nitrogen Assay, X 
MDQAI 5560 


PICK 

69 

CENTER 

73 

PLAIN 

89 

AVG. 

77 

PICK 

35 

CENTER 

23 

PLAIN 

22 

AVG. 

26. 7 

PICK 

99. 9 

CENTER 

99.9 

PLAIN 

99. 9 

AVG. 

99. 9 

PICK 

<. Ol 

CENTER 

<. Ol 

PLAIN 

<. Ol 

AVG. 

EST .001 

PICK 

0. 1 

CENTER 

0. 1 

PLAIN 

SLJ, 

AVG. 

0. 1 


3. Visual Inspection 

QCi-102 

4. Specific Gravity, Units 

PTM-84 


See Chart 3A 


AVG. 


1 . 7060 
1.7116 
1 . 7664 
1.728 




& 


5. pH, Units 
CTM-24B 


6. TGA, *C at 50X Weight Loss 
CTM-51 (AIR) 


AVG. 


9.0 

SL® 

9. 0 


SET UP #2 
#3-1 794 


See Chart 6A 

HIT CO MATERIALS DIVISION 

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 • (714) 549-1101 • TWX (910) 595-1130 • FAX # (714) 549-2858-5-2437 



Page 2 of 3 


SWB-8 Fabric for NASA Lot# 3 


7a. Atomic Absorption, ppm 
CTM-53B 


7b. Moisture Content, X 
CTM-53B 


Na 

K 

Ca 

Mg 

LI 

AVG. 


0 . 000 


7c. Ash Content, X 
CTM-53B 

8b. Filament diameter, microns, WARP 
S.E.M. procedure 
(diameters are an average 
10 measurements) 


fib. Filament diameter, microns, FILL 
S. E. M. procedure 
(diameters are an average 
of 10 measurements) 


9a. Thread Count, per inch, WARP 
PTM-5A 


AVG. 


0. 030 


*3-1 

AVERAGE 9. 79 
Minimum 8.05 
Maximum 11.45 
Std. Dev 1.11 

#3-1 

AVERAGE 10. 83 
Minimum 6. 55 
Maximum 15. 50 
Std. Dev 2. 76 

#3-1 

35 

36 
35 

34 

35 

35. 0 


9b. Thread Count, per inch, FILL 
PTM-5A 


36 

37 
37 
37 
27 

AVG. 36. 8 


10a. Areal weight as received, gm/4x4 

PTM-3A LEFT 2. 935 

CENTER 2. 942 

RIGHT 2. 924 

AVG. 2. 934 


10b. Volatiles as received, % 

PTM-3A LEFT . 24 

CENTER . 37 

RIGHT . 44 

AVG. . 35 
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SWB-B Fabric for NA SA Lot* 3 


10c. Weight Change on Acetone Wash, 
PTM-3A 


X 

LEFT 

CENTER 

RIGHT 

AVG. 


*3-1 

34 

24 

07 

22 


U. S. Polymeric 


M. 

Hamid H. Quraishi, Manager 
Quality Assurance Department 




usp no. CHART 3A 

DATE 

FABRIC, &ouS-$ 

as. /o/ ** //S'V'3 

ROLL • 

fee/ ^ 

rxp& s U7 l 0_ 

POUNDS 

ORDER NO . '7//(l<? 

LSL SPECIFICATION Tf J tof* 

**. FILE # 3 -/ 

SYMBOLS 

WW - tear 

- SPOTS OR STAINS 


- FOLDS 


- EDGE CURL 


- TIGHT WEAVE OR SELVAGE 


- WEAVE DISTORTION 


- VISIBLE PUCKERS 


- ONE PUCKER CREASING 


- TWO OR MORE CREASINCS 


AA 

5 

T 

w 

V 

V 

-Vrfl 


REMARKS 


W * 7 Tt>cea.<C_ 

S * //ole 
U= Aye 


GRADE 



ORIGINAL PAGE IS 
OF POOR QUALITY 
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U.S. Polymeric 
FM 5834 NASA LOT# 3 

O.E. 71108 
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PAGE 
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la. 

Resin Content., Soxniet 


. . 1 

lb* 

Filler Content, soxniet 


. . 1 

lc. 

Cloth Content, Soxhlet 


. . 1 

2. 
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3* 
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21a. 



. . . 4 
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USD 

U S Fbiymenc 


FK 5834 


PREPREG TESTING 
NAS8-36298 

U. S. POLYMERIC 0. E. 71108 
NASA LOT# 3 U. S. P. LOT» D09233 


la. Resin Content, Soxhlet, X 
CTH-6D 


lb. Filler Content, Soxhlet, X 
CTM-6D 


lc. Cloth Content, Soxhlet, X 
CTM-6D 


2. Volatile Content, X 
PTM-17B 


3. Flow, X 
PTM-19G 


4. Resin Content, Dry basis, X 
PTM-16F, Type II 


5. Tack, lbs 

PTH-80 

6. Gel Time, seconds 

PTM-20E 



ROLL#l-S 

ROLL#2-S 


35. 9 

37. & 


37. 3 

37. 3 


37. 1 

36. 9 

AVG. 

38. 8 

37. 3 

NASA LOT* 

3 AVERAGE 

37. 0 


15. 1 

15. 8 


15. 7 

15. 7 


15. 6 

15. 5 

AVG. 

15. 5 

15. 7 

NASA LOT* 

3 AVERAGE 

15. 6 


49. 0 

46. 6 


47. 0 

47. 0 


47. 3 

47. 6 

AVG. 

47. 8 

47. 1 

NASA LOT* 

3 AVERAGE 

47. 4 


3. 3 

5. 3 


4. 7 

5. 5 


4. 7 

4. 5 

AVG. 

4. 2 

5. 1 

NASA LOT* 

3 AVERAGE 

4. 7 


15. 3 

14. 5 


13. 2 

14. 7 


4 . 

12. 8 

AVG. 

13. 5 

14. 0 

NASA LOT* 

3 AVERAGE 

13. 8 


38. 9 

39. 3 


38. 3 

39. 5 


39 - 1 

39. 0 

AVG. 

38. 8 

39. 3 

NASA LOT* 

3 AVERAGE 

39. 0 


38 

35 

NASA LOT* 

3 AVERAGE 

37 

207 

197 

NASA LOT* 

3 AVERAGE 

202 




L_ 


HITCO MATERIALS DIVISION 

700 E. DYER ROAD. SANTA ANA, CALIFORNIA 82707 • (714) 549-1101 • TWX (910) 595-1130 • FAX # (714) 549-2858-5-2437 
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FH 5B34 NASA LOT» 3 


7a. Atomic Absorption, ppm 
CTW-53B 


7b. Moisture Content, X 
CTM-53B 


7c. Ash Content, X 
CTM-53B 

B. TGA, X Weight Loss at 500* C 
CTM-51 (Nitrogen) 


9. DSC, *C 
CTM-50A 


ll-S.P. LOT# D09233 
ROLL# 1-S ROLL# 2-S 


First Temp 
Second TemD 


LQT#3 AVG. 


Na 

12 

18 

15 

K 

2 

2 

2 

Ca 

12 

19 

16 

Mg 

1 

1 

1 

Li 

0 

0 

0 

TOTAL 

27 

40 

34 



ROLL# 1 -S 

RQLL#2-S 



2. 90 

2. 84 


NASA 

LOT# 3 AVERAGE 2.87 



. 03 

. 06 


NASA 

LOT# 3 AVERAGE . 04 


7.9 5.7 

NASA LOT# 3 AVERAGE 6. 8 


See chart 8A-8B 


ROLL# 1-S 
177 


R0LL#2-S 

178 

740 


LQT#3 AVG. 

178 

740 


See Chart 9A-9B 


10 . 


Infrared (IRZB) 
CTM-21C 


Baseline 


1. 13 


See Chart 10A-10B 


1. 14 


1. 13 


11. Environmental History 


12. Specific Gravity, Cured, Units 
ASTM D792 


13a. Tensile Strength, ksi, WARP 
FTMS 406-1011 


Date manufactured s 30 April 1986 
Packaged in: Polyethylene bag 

Date shipped: Test lot not 

shipped 



ROLL#l-S 

R0LL#2-S 


1. 507 

1. 518 


1. 513 

1. 518 


1. 512 

1. 519 

AVG. 

1. 511 

1. 518 

NASA LOT# 

3 AVERAGE 

1. 514 


30. 96 

32. 05 


31. 06 

31. 34 


30. 11 

28. 85 


30. 00 

32. 67 


30. 50 

30. 13 

AVG. 

30. 53 

31. 01 

NASA LOT# 

3 AVERAGE 

30. 77 
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FH 5B34 NASA LOT* 3 U. B. P. LOT* D09233 


13b. Tensile Modulus, msi, WARP 
FTMS 406-1011 


13c. Tensile Elongation, X, WARP 
FTMS 406-1011 


14a. Flexural Strength, ksi, WARP 
FTMS 406-1031 


14b. Flexural Modulus, msi, WARP 
FTMS 406-1031 


15a. Compressive Strength, ksi, WARP 
FTMS 406-1021 


15b. Compressive Modulus, msi, WARP 
FTMS 406-1021 


AVG. 

NASA LOT# 


AVG. 

NASA LOT# 


AVG. 

NASA LOT# 


AVG. 

NASA LOT# 


AVG. 

NASA LOT# 


AVG. 
NASA LOT# 


R0LL»1-S 
5. 69 
5. 72 

5. 91 

6 . 10 
6 . 00 
5. 92 
3 AVERAGE 

. 61 
. 70 
. 60 
. 56 
. 60 
. 62 

3 AVERAGE 

41. 31 
44. 68 

44. 56 

42. 05 

45. 52 

43. 67 

3 AVERAGE 

4. 83 
4. 92 
4. 62 
4. 72 
4. 95 

4. 81 

3 AVERAGE 

30. 96 
25. 71 
33. 69 

31. 41 
27. 82 
29. 92 

3 AVERAGE 

5. 92 

6. 05 

5. 92 

6. 09 
6. 56 
6 . 11 

3 AVERAGE 


R0LL»2-S 
6. 49 
6. 38 
6. 26 
6. 57 
6. 37 
6. 41 
6. 17 

. 50 
. 52 
. 45 
. 54 
. 49 
. 50 
. 56 

44. 22 

46. 20 

47. 34 
47. 71 
47. 47 
46. 59 

45. 13 

5. 16 
5. 32 
5.69 
5. 73 
5. 59 
5. 50 

5. 15 

23. 95 

32. 44 

33. 45 

25. 35 

26. 80 
28. 80 
29. 36 

6. 14 
6. 54 
6. 96 

6. 93 

7. 39 
6. 60 
6. 45 
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FH 5834 NASA LPT# 3 

16. Double Shear Strength, kai 
FTMS 406-1041A 


17. Barcol Hardness, Units 

ASTM D-2583 

(Average of 10 determinations) 

18. Residual Volatiles, X 

PTM-98 


19. Resin Content, Pyrolysis, X 
CTM-14B 


20. Acetone Extraction, X 
CTM-18A 


21a. CTE, in/in -F with PLY 
PTM-61B 


21b. CTE, in/in -F Cross PLY 
PTH-61B 


II. S. P. LQT» D09233 



ROLL# 1 -S 

R0LL#2-S 


4. 10 

3. 98 


4. 01 

3. 81 


3. 88 

3. 63 


3. 30 

4. 21 


3. 74 

4. 32 

AVC. 

3. 80 

3. 99 

NASA LOT# 

3 AVERAGE 

3. 90 


73. 1 

73. 0 

NASA LOT# 

3 AVERAGE 

73. 1 


1. 66 

1. 70 


1. 73 

1. 71 


1. 76 

1. 66 

AVG. 

1. 72 

1. 69 

NASA LOT# 

3 AVERAGE 

1. 70 


36. 33 

31. 71 


35. 34 

31. 71 


33. 74 

31. 94 

AVG. 

35. 14 

31. 78 

NASA LOT# 

3 AVERAGE 

33. 46 


1. 06 

1. 02 


1. 27 

.77 


1. 02 

1. 25 

AVG. 

1. 11 

1. 01 

NASA LOT# 

3 AVERAGE 

; 1.06 


1. 03 

. 65 


. 00 

. 00 

AVG. 

. 52 

. 33 

NASA LOT# 3 AVERAGE .42 


9. 64 

8. 61 


11. 20 

9. 57 

AVG. 

10. 42 

9.09 

NASA LOT# 3 AVERAGE 9. 76 


See Chart 21A-21B 


U. S. Polymeric 


Mo— l tf. 0. -«■ 

Hamid M. Ouraishi, Manager 
Quality Assurance Department 
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CHART 9A 


IBBBBaBBBBBBBBBBBBBaBBBBaBBBftBHB’ fW^i~^ir£»;'?U?8BBBBBBBBBBBBBBBBBIBliilaBl 
eBBBBBBBBBKBBBIB8BBBBBBBBBBBaBBBBBBBBMMMBtfbiiMB«BBBBBBBBflBBBBBBBBBBBBBBBfBi 


UBBBBBBBflflflBBflBBBBBBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBBBKBBBBBBBBBBBBBBBBBBBI IB) 
BIBBBBBBBBIB r M""nifai5s^i|rJK.C«SBklB0BSbr^lRfl tBBrTWBi:4DB»BBBBBBBBBBBBBBBBflBBBBBI 


■■■■■■■■Ljbbbbb bbbbb bbbbbi 
RBB^BMBr-mriT^BBBBBBBBBBl 


IBmi>HBIfel««IB^«Bfe«l»iBaiftMNIIK^OmaiMmilBBBflBj 

XU^JbMlilBR»Bi»r>^ib!U!B^jTj«BTTf5i#IV44B**»M^iVLajBlBBBBBBi 

iiiiS>mviB«mi^irmm«iuiFY:^iriiBBfiiinBimi^iiil 


BBBBBBBBBBBBtotoMb^Jba^atfCLBdaiBBCOOpHHHH 
IBBBBBBBBBBB 4 TTTB rrrrgBB BBBBBBBBgg^MLjg???^ 
iBBBBBBBBBBB-BBBBMBFifMMMiiMMMMMMM 
|BBBBBBBBBB»ull<ifUjMBMi 

bBBBBBBBBBBBBBilUa<BAimB#BK»BbiiBBBBaBBBBPB^4.^Ma^iBPrPMlgPIIBBBBBBB— — 
BBBBBBBBBBBBBBB^SBtf P* ffr PV a?P (TTB : rT^BB Bftr ■ *2IBBL.' BBBBB BBBBBI 

EBBBBBBBBBBBBBBBBBBBBBBBrV%ff3BBBaMaBBBBBB»-4BBBBfef>ftirr:«B^^iBBflnBBBBIBBBBB| 
[BBBmBIIIIIEir r l4Ci«IIP#i^ ?!fPM«irPPRB9B \ i~'#IIBBIBIBIBBIBIBl 

iBBBBBBBflflflBBflBBBBBBBBBBBBBBBgBBBBBBBBBBBBBBUkBBBBBBBBBBBBBBBBBBBBBBBBBBBBB] 

Ibbbbbbibbbbbbbbbbbbbibbbi bbbbbbbbbbbbbbbbbbbb bbbbbbbbbibbbbibbbbbbbbbb bbbbbi 

|BBBBBBBBB8BBBBBBBBBBBBBBBBBBSBBaBSBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB8BBBBBBBBBB| 

Bbbbbibbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbi 

jBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBBBBBB BBBBB BB BBBj 
IbBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI II 


IBBBBBBBBBB BBBBB IBBBBBBBBBBBBI 


ISBKM 


iBBBBBBBBBBBBBBBBBBBBBBBBBBBBt 
■BBBBB BBBBB IBBBBBBBBBflBBIBBBBB 


IBBBBBBBBBBBBBBBBBBBB BBBBBI 
^^^^^^■^^^^^■BBBBBBBBBBBBBBBBBBBBBBVBBI 
IBBBBBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBfl BBBBBI 


IBBBB '%'JB larii. 
II •4V7JUU-2 

IBB 


IBBBIIBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB8BB8BBBBBBBBBBBBBBBBBBBBBB BBBBBI 


IflBBBBBBBBBBBBBBBBBBBBBBBBBBB 


BBI 


I^bbbbbbbbbbbbbbbbbbbbbbbbbbbBbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb BBBBBI 
|Bi»aBBBBBBflBBBaBBBBBBBBBBB«aBBBBBBBBBBL!«rr4l’3M1’' l T"!rTrr??rrrf*m??BBriraBBI 


laBk'BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBP **^^ rxi^lU'JLt VJIBIwIlMlBBI 
I ■BBkBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBPBBllBWBBBfeBBBBBBniBBBBBBBBBBBI BBBBBI 
|BBBBBMBBBBBBBBBBBBBBBBBBBBBiBBBBBBBJlUSB#UWBB7riT^llTr^ l7r.?|r t 'W :<r 4B BBBBBBBBI 


■BBBBBB?BBBBBBBBBBBBBBBBBflBBBBBBBBBBBBBC=rrZ==raL4Jl^L4JACUJ^UUAMkJBBBBBBBB» 
|BBBBBBBhrBBBBBIBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIIBIIIBBBl 

■bbbbbbbbb^bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb9 

■BBBBBBBBBB^BBBBBBBBBBBBBBBBBgBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIBBBBBfl 
■BBBIBflBBBIBB?BBBflBfllBBIIBBBIfl8BIIBBBIflBBBBIB8B8BBflBB8BBBBIBBBBBIBBIBIBIBBIB9 
■ BBflllflBfll88lflBi»?P8BBBfllfllBBBBBBBBIBBIIBIBBBB8BBIBBBIIIIIBBBB8BBBBBBBBBBSB889 
Bbbbbbbbbbbbbbbbbbb^bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb i^ii^ibbm 
■bbbbbbbbbbbbbbbbbbbb^bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbhhMHH 

iBBBBflBBBBBBBBBBBBBBBBlBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIBBiBBfl 

■bbbbbbbbbbbbbbbbbbbb bbbbbbbibbibbibbbbbbbbibbbbbbbbbbbbbbibbbbbbbbbibbbbbibbi 

fiBBBBBBBBBBBBflflBBBBBBBBkWBBBBBBBflBBBflBBBBBBBflBflflBBBBBBBBBBBBBBBBBBBBBBBBBBBH 

llBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflBBBBflBBBBBBflBBBBBBBBBBBfeBBfl 

Iibbbbbbbbbbbbbbbbbbbbbbb^bbbBbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbibbbbbB 

I IBBBBBBBBBBBBBBBBBBBB BIBBBBBflBBBBBBBIBBBIBBBBIBBBBIBBBBIBBBBBBBBBBBBBBBBBBBBfl 
llBBBBBBBBBBBBBBBBBBBBBBBBiIBBBiBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 


llBBBBBBBBBBBBBBBBBBBBBBBBIBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflflBBBBBBBBBH 

llBBBBBBBBBBBBBBBBBBBBBBBBBIBflBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBr^llff^lBBBB 

ilBBBBBBBBBBBBBBBBBBBBBBBBBkWBlBBBBBBBBBBBBBBBBBBBBBBBflBBBBBBBBBBBBBBICSjilaaBBB 


IBBBBBBBfllBBBBBBBflflBBBBBBBBlBBBBBBBV"BBBBBBBBIBBBBBBBBBBBflBBBBBBBBBBBBIBBBBBBB 
IBBBBBBBBBBBBBBBBBBBB BBBBB BM»BBB^aBBB?IBBBBBBBBBBaBBBBBBBaBBBBBBBBBBB«BBB8BBBB 

BlBBBPMBBBBBiaBBBBBBBBBBBBBBBBBBBBBBBBBB*«B8BBBBBM 

|BB4\S^B8BiBBBBk^BBBBBBBaBBBaBBBBB^iMBMaBBflBlYBBBi| 
|BB&MBBBBBBBBB^BBBBBBBBBBBBBB^kBBBBBBBBBBBBBBB^BBB| 
E BeB^IBBBBBBBBBBitBBBBBBBBBBB^BBBBBBBBBBBBBBBBBB^BBBM 
iBBBBBBBBBBnBIBBIUBBinBBHMHHMHHHiHHMHHHHBfl 


n^E^BBlBBBBBBBBBBB TBBB BBBBBBBBBBBBBBBBBBBB BBBBB BBff IBB* 
feWfiBBBUBBBBB BBBUB11BI BBBBBBBBBBBBBBBBBBBB BBI^l 1=1; IBB* 

ESI 


I BBBBB BBBBB BBBBB BBBBB 

iBBBBBBBBBBBBBBBBBBBBBBBBfcBBBBBBBBBBBBBBBBBj ■■ , <BB 

IBBBBBBBBBB BBBBB BBBBB BBBBB BBBBIrtlBBBBflBBI8IBB<l8IIIBIBBBBIIBBIBBBBVBBBBlBBBIB^H 
SBBflBBBBBBBBBBBBBBBBBBBBBKBBBBBIBBBBBBBBBBPMBBBBBaaPB/^BBBBflBBBBBBBBBBBBBIB^H 
I BBBBB BBBBB BBBBB IflllBfllfllBBBBBBBttBBBBBBBPMBBBBBBliB'fBBBBBBIII BBBBB BBBBB BIBB BM 
I BBBBBBBBBBBBBBBBBBBB BBBBB BBBBBBI’BBBBBPilBBBHBBBBBllB BBBBB BBBBB BBBBB BBBBB BBBB IBB 
I IIIBIBBBBB BBBBB BBBBBBBBBBBBBBBBB IBBPMBB BBBBB BBBBBBBBBBBBBBBBBBBB BBBBB BBBI ‘Bfl 
IBBflBBBBBBBBflBBBBBBBflBBBBBflBBiBBBi^BBBBBBBBBBBBBBBBBBBBBBBBflBBBBBBBBBBBBBB.^H 
I BBBBB BBBBB BBBBB BBBBB BIBIBBBIBBBBBf BBBBBI BBBBB BBBBBBBBBBBBBBBBBBBB BBBBB BBLBB^H 
IBflflBBBBBBBBBBBflBflBBBBBBBflBBBgBBBBilflBBBBBBBBBBBBBBBBBBBBBBBBflflBBBBBBBBBBBBBB^H 
IBBBBBBBBBBBBBBBBBBBBBBBBBBBBiBBBBIBBBBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBI^I^BBiM 
IBBflBBBBBBBBBBBBBBBBBBBBBflBflBBBBBBB.lBBBBBBM^^H^MH^^H^^^HBHH^H 
IBBBBBBBBBBBBBBBBBBBB BBBBB BaBgBBBflBIBBBBflBBBBBBBBBBBBBBBBBBBBBBBBflBBBBBnBil^B 


IBBBBBBBBBBBBBBBBBBBB BBBBBBflflBflBBBBB 1BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB BBBBBI 
KBBBBBBBBBBBBBBBBBBBiflBBBBBBBiflBBBBBl^flBBBBBBBBBBBBBflBBBBBBBBBBBBBB BBBBB BBBBBI 


|BBBBBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
BflBHBBBBBBBBBBBB BBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 
IBBBBBBBBBBBBBBB BBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 


BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
BBBBBBBBBBBBBBBBBBBB BBBBB BBBBBBBBBBBBBBIBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
BBBBBBBBBBBBBBfl BBBBB BBBBB BBBBB BBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB^BB^BBBBBB 
BBBBBBBBBBBBBBBBBBBB BBBBBBBBgBBBBBBBBBBBBBBBBBBBBBBBBBBflBBBBBBBBBBBraKiBBBBB 
BBBBBBBBBBBBBBBBBBBB BBBBBBBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBaBBBBBiBBBBBBB 
BBBBB BBBBB BBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB BBBBB BBBBIBBBBBBB^BBBBB 
BBBBB BBBBB BBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBV BBBBB 
IBBBBBBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI BBBBB 


IBBBBB BBBBB BBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBBBBBB BBBBB BBI UKBBB 

ibbbbbbbbbbbbbbbibbbibbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb tgBfli 

IBBBBBBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIBBBBBBBBBBBBBBBBBBbBBBS 


IBBBBBBBBBBIBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBIBBBBBBBBB BBBBB BBB 
■ BBBBBBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB=lfagBBBBa 
IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIBBBBBBBBBBBBBiJjESlBBBBBI 
I BBBBBBBBBBBBBBBIBBBBBBBBBBBBiBBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBIBBBBBBBBB BBBBBBBB 

ibbbbbbbbbbbbbbbbbbbbbbbbbb bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbB 

^HHHHHfiHHHHBBIIBIBlIBBIBBBBBBBBBBBBBBBBBBIBBIBIBBBIBBIBBBBBBBBBBI 


IBBI 


IBBBI 


IBBBBBBBBBBBBBBBBBBBB BBBBBBBB BBBBBBBBBBBBBBBB1BBBBBBBBBBBBBBBBBBBBI 

IBBBIBBIBIIIBBBBBBBBIIBBBBBIBBMMHHHBBMHHHHHHHHHMH 


IBBBI 


IBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 
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TGA 
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Udp 

USRJymeric ™ 

FILLER TESTING 
NAS8-36298 

U. S. POLYMERIC O. E. 71108 
Filler Lot for NASA Lot» 4 


1. Carbon Content, X SAMPLE 


QAI-5560 


#4-1 


M-2 

f 4-2 



99.75 


99. 57 

99. 17 


NASA LOT# 

4 

AVERAGE 

99. 50 

Ash Content, X 


.005 


.000 

.010 

PTM-71B 


.921 


.015 

.005 


AVG. 

. 013 


.008 

. 008 


NASA LOT# 

4 

AVERAGE 

.010 

Atomic Absorption, ppm 


#4-1 


#4-2 

#4-3 

CTM-53B 






(Values are average of 

Na 

2.0 


2.0 

1. 0 

2 determinations) 

K 

1.5 


2.0 

1. 0 


Ca 

l.S 


0.5 

1. 5 


Mg 

1.0 


1.0 

0. 0 


Li 

&_0 


0. 0 

0. 0 


TOTAL 

6.0 


5. 5 

3. 5 

Moisture Content, X 


0.018 


0.005 

0. 010 

CTM-53B 


0. 030 


0. 015 

0. 015 


AVG. 

0.024 


0. 010 

0. 013 


NASA LOT# 

4 

AVERAGE 

0. 016 

Ash Content, X 


0. 005 


0.005 

0. 000 

CTM-53B 


0. 000 


0. 005 

0. 000 


AVG. 

0.003 


0. 005 

0. 000 


NASA LOT# 

4 

AVERAGE 

0. 003 

pH, Units 


4.70 


4. 80 

4. 80 

ASTM D1512 


4. 80 


4. 

4. 65 


AVG. 

4.75 


4. 82 

4. 72 


NASA LOT# 

4 

AVERAGE 

4. 76 

Particle Size, microns 

AVG. 

. 42 


. 38 

. 43 

S. E. H. procedure 

Maximum 

.56 


.73 

. 70 

(Average values are 

Minimum 

.20 


. 20 

. 23 

of 10 determinations) 

Std. Dev 

.08 


. 05 

. 08 


NASA 

LOT# 4 

AVERAGE SIZE .41 

. TGA, • C at 50X Loss 


701 


688 

697 


NASA LOT# 4 AVERAGE 695 



of 2 


L0T#4 
AVG. , 
1. 7 
1. 5 
1 . 2 
0. 7 
0 . 0 
5. 0 


HITCO MATERIALS DIVISION 

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 • (714) 546-1101 • TWX (910) 595-1130 • FAX # (714) 549-2858-5-2437 
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Filler Lot f or NASA Lot# 4 


6b. TGA 

CTH-51 

7 . Particle Size Distribution 
CTH-72 

7a. Particle Size, sicrons 
CTM-72 


See Charts 


See Charts 


f4-.i 

.94 

AVG. . 94 

NASA LOT* 


6A-6C 


7A-7C 

#4-2 

#4-: 

.79 

.98 



.69 

.94 

4 AVERAGE 

.89 


U. S. Polymeric 


itl. 

Hasid M. Ouraishi, Manager 
Quality Assurance Departaent 
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1 

3. 

Brookfield Viscosity. * * * 
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Gas Chromatography 

TGA 

DSC 

HPLC 

GPC 

RDS 




6A 

7A 

8A 

9A 

10A 

14A 

15A 



RESIN TESTING 


USfbfymeric NASS -36298 

U. S. Polymeric O. E. 71108 
91 LD Resin Lot for NASA Lot» 4 

#4-1 

70. 6 

71. 4 
70. 6 

AVG. 70. 9 


1. Resin Solids, X 
PTH-7C 


2. Specific Gravity 0 25* C 

PTH-29C 

3. Viscosity, Brookfield, cps. 

PTW-14C 

4. Gel Time, min: sec 

PTM-47B 

5. Atomic Absorption, ppm 

CTH-53B 


6. Volatiles, Gas Chromatography 

CTM-55 

7. TGA, X Weight Loss at 500* C 

CTM-51 (AIR) 


8. DSC, temperature *C 
CTH-50A 


9. HPLC 

CTN-49A 

10. GPC, Average molecular vt 

CTM-49A 


11. pH, units 
CTM-1B 


1. 140 

e 22. 8* C ©95 

3:10 

Na 13 
K 1 
Ca 2 
Mg © 

Li _0 
AVG. 24 

See Chart 6A 

8. 1 <U. S. P. > 
See Chart 7 A 
186 

See Chart 8A 
See Chart 9A 

1964 

See Chart 10A 

8 . 2 


M 


HITCO MATERIALS DIVISION 

700 E. DYER ROAD. SANTA ANA. CALIFORNIA 92707 • (714) 549-1101 • TWX 


(910) 595-1130 • FAX # (714) 549-2858-5-2407 



91LD Resin Lot for NASA Lot# 4 


Page 2 of 2 


12. Phenol Content, V. 

CTM-55 Appendix 1 


13. Chang's Index, ml. 

CTH-5B 

14. RDS, Minimum Viscosity, cps. 

CTM-57A 


15. NMR 

Vendor procedure 


#4-1 
11. 57 
11. 69 
AVG. 11.63 

24. 5 


Min. Vise. 1C. 

#4-1 323 1®5 

See Chart 14A 

See Chart 15A 


U. S. Polymeric 


M. 

Hamid M. Ouraishi, Manager 
Quality Assurance Department 



TYPICAL GAS CHROMATOGRAPH SET-UP 


Operator. 
Co I umn 


Length — r — 
tit. l|Ue 






Liquid Phase 
*t. * <?■ i 


Suppo r r~jrRftPH^A^- 
Carrier Gas — tx£^ — 


Mesh . 


^2/ 


Rotameter . 


Inlet Press _£l2 psig 
Rate — ••/■i" 

CHART SPEED — 

SAMPLE 51 

Size fit 1 /ukQ^ — 


n»t» la. 


££J2- 


Detector. 

Vo I tage 

Sen si t. — 

Floe Rates, ■l/«in___ 
Hydrogen fan Air slh 

Scavenge 

Split 

Temperature. °C_ 
Det.-^a CL In] 

Column Inijial 
Final 
Rate . 


,&oQ 


Solvent 
Concn. £L 






44 


GAS CHROMATOGRAPHY STANDARD SOLVENT 


TEST METHOD CTM-55 
STANDARD SOL VENT /MONOMER 

MEOH 

ETHANOL 

MECL2 

ACETONE 

IPA 

THF 

ACETONITRILE 

CRESOL 

MEK 

FURFURAL 

TOLUENE 

CHLOROBENZENE 

PHENOL 


RETENTION TIME (MINS.) 

.6 

1.18 

1.28 

1.45 

1.83 

3.08 

3.2 

4.03 

4.08 
15.03 
17.98 
19.6 

22.08 


NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES. 


ORIGINAL PAG- jp 
OF POOR QUALITY 




CHART 6A 


OF TOO 


■x PERL TIME CHF'OMRTOGRRM * * * 

ru 


t r 

r 




U 

t— * 

t r" 
l v- 

1 \ 


TiMftL pull schle «v. -ieee.ee 


VERTICAL 


SCALE FACTOR K' 



bn^r'Lt 

Ml SC ' 


-> Lb 4-1 
C = 0 1 0 0 2 i <sft£/RL. 


t i me = s : 0* 

DATE 12'11'«* 
OPERATOR ' 


rijH TIME 
DEL R V TIME 
CHHH = 0 

RK RET 
NO. TIME 


30 00 MINUTES 
’ 0 00 

PERK AREA E 
AREA 54 L 


REAK 
HT . 


1 60 

3 1 58 

4 1 70 

cr 7 0 0 

f. 3 85 

7 5 4 0 

8 5.98 
18 11 *U 

30 17.35 

31 17 70 


3478 
7 0 5 0 5 
147008 
2 3 7 6 3 0 0 
34 5 23 
2171 
7385 
5476 
4813 
1782 

1 7 6 5 7 0 

2 0 6 5 7 0 


.115 1 

4 841 2 
78.256 3 

1.137 4 
.072 4 

.24 3 2 
. 180 2 
1 58 2 
. 05? 3 

5 8 1 5 2 
£ • 8 0 3 2 


11919 
11935 
911 88 
956 
173 
203 


274 

143 


?2 


1 l ©90 
1 1029 


TOTAL AREA- 
THRESHOLD* 

min ft width 
pprp PEJEC7- 


303t 573 

1 

= 13 

1 000 


RMF'LE : 91 Ll ' , 4 .'l 
j c- c = 0 1 002*8 €H5/nL. 

I ME 8 = 08 .. 

,hTE : 1 2' 1 1 'Ut- 

iPERATOR : -’G2 

>UN TIME 30.00 MINUTES 
1ELRV TIME: 0 00 

:hrh : 0 


■K RET 
10 TIME 


PERK 

RRER 


RRER 


B 

L 


— i rc : 70505 2 ->4 1 

2 i 147000 4 881 

i Vie £376306 70.908 

t ; Is 34523 1.1 *t 

?7 21-83 176570 5 • 6b| 

jo 21.95 206570 e> . t-- 1 -- 

TOTAL RRER* 30114t8 

THRESHOLD* 1 

MIN FT WIDTH* * - 

HRER reject- iugwu 


PERK 

HT 


1 1 

819 

1 1 

035 

9 1 

1 88 


956 

1 1 

090 

1 1 

029 



HEIGHT CHANGE TC - THERMOCOUPLE 




SUPONT) Instruments 




CHART 9A 


CaiCI^s’. ?; 

OF POOR QUALITY 

FILE A: PHEN033 . HDR TAKEN 09-05-1986 14:53:19 

it****** AREA 



Sample Name: 91 LD ,4 1 ,C 7 .O.- c-uPMni 1 C 

te . 09 - 05 - 19 B 6 14 : 53:19 Method: FHENDL I C 

7. , a Cycle#: 33 

iter face; 4 * * 

Starting P..k «-«» 

* ******************** 

-** j-jcrn 


***** 

Operator Initials: JGZ 

DATA FILE: A: PHEND33. PTS * 

Channel#: O Vial#: N.A. * 

******************************** 

.a . «r.rtr,r.Mr\AnAL‘' f'— IQ * 


" . _ , _ 

RFCKMAN HF'LC Column Type: MICROBONDAPAk C- 

Instrument Type: BECKMAN HFLC 2 : i BY WEIGHT 

Solvent Description: THF /wh i tn , 

W — r— i m.ir.ATC-1 c . MJ /MIN 


DOI vein. * r" 

Operating Conditions: R.T., FL0WRATE=1. 

Detector 0: 220NM/.%jAU 

Mi sc. In-formation: LENGTH=25 

********************* 

>t rting Delay: 0.00 


ML/MIN 
Detector Is 



J k 

Jc 

Ret 

Time 

Peak 

Area 

Area B 
7. L 

Peak 

Ht. 

o 

4 

1.7B 

2.05 

124B18 

45610 

73.2381 2 
26.7619 2 

5258 

4375 

fc _al 

Area: 

170428 

Area Reject: 


Ending Retention Time: 


Normalized Area/ 
y m Height 


100.000 

36.541 


23.7 

10.4 


1000 One sample per 1.000 sec. 




GPC CALIBRATION PLOT 


*#♦ CaiT "i bf'&'t'i or*» Data *** 
Calibration Names 
Mi sc Informations 


Fit Types 3 
Lo9 Mol Wt * A 
A= 2.533977 
Coefficient of 
Ret Time 


+ Bx ♦ Cx~2 + 
B= 2. 1 158 15 
Petermi nati on: 
Molecular 


Dx~3 

C= -.5646324 
0.9902 
Wei ght 


£> = 3. 606432E-02 
Log Mol Wt 


3.50 
4.33 
4.83 
5. 09 
6.00 
7. 17 

7.50 


35000 

15000 

3600 

2350 

570 


92 

72 


4.544 
4. 176 
3.556 
3.371 
2.756 
1.964 
1.857 



CHART 10A 


F1LE A: GPC38. HDR TAKEN OB-06- 1984 0=‘4,48 

___ J r— . -r -K- -Wr * '**’ *■ * * * 

******** SPC reef OF. -r 


Operator Initials: GBF 

DATA FILE: A.6PC3B.PTS 
Channel#: 0 Vial#: N.A. 


**********♦«•**•«• ********* 

s:^ e ob-ou:^ ?;!»“* , e 

* Instrument Type: HPLC/BECKMAN Column 

Solvent Descripti F ^£ ATE=2 . OML/MIN 

Operating Conditions. - C Detector 


Is 


*-* 

* 

* 

* 

* 

fr* 

* 

* 

# 

* 

* 


, 

Starting Delay: J- C 'J 

^ ibration file* BFCF Averages 

ic ecular Weight Distr^pux. ^ ^ MW: 

10.00 MW: 


(.**** ******* * 

1 0 . 00 


Baseline TIMES: 
Process TIMES 
Tc al Area: 

Mw- 
Mn = 

Mv Mn= 

M: : 

M -= 


;. S5 
3.85 
154005 
1964 
248 
7.9074 
5285 
1673 


to 

to 


22295 to 
22295 to 




NASA FI 


CHART lty\ 




- : fibeometrics fitECAP i I 


Ex per i men t No . 1 V ji? e_jip« . 3 -- r: 


profiue ?ggSf i Q^jjggl 




O pr © t Of" — t CR I ST TNA _ fj. -L ---— — ; “ " . __LC~ . _^r*"- ~~zzz-z 

Date and Time..: Wednesday, 'August ^20, “ ' 4Al07K * 4 ^ 

■ 0 ^ ?rating Modest .DYNAMIC - -7 jl . w _ 

S ?ep Type : CURE - _ 


Geometry : DISK & PLATE 

P AD I U5 _ 25 . 00 

- ~ ' GAP' : 0 - 50 


til -es :-- — -— • 


IS 

original w* 1 - * 
Of POOR QU ALITY 


‘Vi* 


1 ASA FINGERPRINT VISCOBITV PROFILE 91 LD -RESIN B- B65 NASA Etr T4-T US P»35 95 9/B 




1 

r> 


6 

7 

3 
9 

1 O 
1 

1 2 

13 

4 

j 

16 

'7 

3 

19 

70 

1 


26 

/ 

3 

30 

1 


j.9 

40 

1 

43 


46 
4 7 
3 


' ~ETA* ~ 
-POISE 
9.913e+C>01 
8. 994e+001 
*8. 983e+001. 
0.567e+OOl 
7.923&+O01 
7. 1 92e+001 
6.556&+001 
6. 012e+001 
5.478e+001 
4. 91 Be-^001 
4. 43 le+001 
4 . 047e+001 
3. 632e+001 
3. 206e+001 
2. B42e+001 
2. 60 1 e+001 
2 . 5.02e+001 
2. 335e-K>01 
2. 220e+00 1 
2 . OBBe+OO 1 
1 . 965e+001 
1 . S64e+001 
1 .765e+001 
1 . 620e+001 
1 .S3" 7 e+001 
1 . 412e+001 
1 . 273&+001 
1 . 15Se+001 
1 . 030e+001 
8 . 326e+000 
7. 561 e+OOO 
6. 426e+000 
5.525e+000 
4 . 405e+000 
4. 476e+000 
4. 16Be+000 
4. 176e-0O0 
3. 757 e+OOO 
3. 932e+OU0 
"“3. 2 30 e+OOO 
3 . B04e+000 
3. 80 Be +000 
3 . G72e+000 
4. 013e+000 
4. 1 82e+000 
4 . 359e+000 
4 . 524e+000 
4 . 923e+000 
5.592e+000 
7. 056e+000 


ETA'* ' 

-- POISE 227 
6 . 597 e+OOi ^ 
B. 01 le +001 
B.G 22 E+ 00 X-: 
7 - 718 e+ 001 ^ 
7 . 136 e +001 
6 . 472 e+ 001 . 
5 . 843 e +001 
5 . 292 e +001 
4 . 705 e +001 
4 . 1 02 e +001 
3 . 562 e +001 
3 . 139 e +001 
2 . 7 B 4 e +001 
2 . 429 e +001 
2 . 21 le +001 
2 . 053 e +00 1 
2 . - 043 e +001 
1 . BS 9 e -*-001 
1 . 853*+001 
1 . 799 e +001 
1 . 727 e +001 
1 . 676 e +001 
1 . fclBe +001 
1 . 494 e +001 
1 . 46 le +001 
1 . 35 1 e +00 1 
1 . 232 e -i-OOl 
1 . 12 le +001 
1 . 0 03 e +001 
S. 1 13 e +000 
7 • 4 *2 pp+OOO 
6 . 290 e +000 
5 . 4 1 Oe+OOO 
4 . 377 e +000 
4 . 37 fee +000 
4 . 095 e +000 
4 . 1 6 Se +000 
3 . 720&+000 
3 . 904 e+ 000 _ 
3 . 21 5 e +000 
3 . 794 e +000 
3 . 604 e +000 
3 . B 4 2 e +000 
4 . O 13 e +000 
4 . lBle+OOO 
4 . 337 e +000 
4 . 486 e +000 
4 . 678 e +000 
5 . 55 1 e+OOO 
6 . 983 e +000 


ETA” 


— r poise-- -- 

4.934e+OOT— 
'4.t>B7e+001 
2 ST 94 1 e+ 00 i rr 
3 . 720e+004— 
3.442e+C01 
3. 137e+001 
2. 974e+001 
2. 873e+001 
2. 805e+001 
2.71 2e+00 1 
2. 635e+001 
2. 554e+001 
2. 333e+001 
2. 093e+001 
1 .7B5e+00r 
1 . 597e+001 
1 ,444e+001 
1 . 373e+001 
1 . 223e+001 
1 . 060e+001 2 

9. 363e+000 2 

B. 170e+000 2 

7. 04Be+000 2 

6. 251 e+OOO 2 


TORQUE^ . 
2 =GRAMS-CW T 
A 2245e+OGl- 
1 . TSOe+OO 1 


— TIME- - - 

■ - ^-mir.— 
-SvOOOe^&ij 
1 .OOOe+OOO _ 


4. 7B0e+000 
4 . 07Be+000 
3.21 4e+000 
2 . 91 Be +000 
2. 36 9 e+OOO 
1 . B72e+000 
1 . 224e+000 
1 . 317e+000 
1 . 1 26e+000 

5. 017e— 001 
9. 446e— 001 
7. 743e-001 
2. 556e — 001 
5. 239e-001 
A. 663e- 001 
3. 074e— 00 1 
2. 71 5e— 001 
1 . E76e— 001 

4. B09&-001 
2. 074e— 001 

— 1 . 166&-001 
4. 397e— 001 

5. B30e— 001 
6. 960e— 001 

6. BOle-OOl 

1 . 012e+000 


. 

2. 

2 . 


A -,-075re+i>01r_ 
9.947e+000 
9. 028e+000 
B. 22Be+000 
7.550e+000 
fc.B76e+000 
6. 175e+000 
5. 567e+000 
5. OBI e+OOO 
4 . 563e+000 
4 . 025e+000 
3. 570e+000 
3. 266e+000 
142e-K>0O 
93 1 e+OOO 
786e+000 
62 1 e+OOO 
466e+000 
339 e+OOO 
215e+000 
032e+000 
929e+000 
771 e+OOO 
596e+000 
454e+000 
1 . 293e+000 

1 . O45e+000 
9. 496e— 001 . 
9 . 064e— 00 1 
6 . 935e— 001 
5. 527 e -001 
5.61 Be-001 
5. 228 e -001 
5 . 243e-001 
4 . 714e— 001 
4 . 956e— QO-L 
4 . 052e-001 

а . 777e-001 
4 . 7B6e— 001 

4. B62e-OCl 

5. 047-e— 001 
“5.2500-001 
5. 477e— 001 
5. 679e— OOl 

б. 190e— 001 
7. 024e— OOl 
8. 062e— 001 


1 

1 

1 

1 


^rOOOe tOOCnr 
4.<>OOe+0OO 
_5 . OOOe +000 - 
6. OOOe+OOO 
7.0000+000 
~8. OOOe+OOO 
9. OOOe+OOO 
1 . OOOe+OO 1 
4 . lOOe+OOl 
1.200e+001 
i . 300e+00 1 
1 ,"400e+00.1 . 
1.500e+001 
-4 .-600e+001~ 
-1 . 7O0e+0pl 

1 . BOOe+OOl 
1.900e+001 
2. OOOe+OO 1 
2. lOOe+OOl 
2.200e+001 
2 . 300e+00 1 
2.400e+001 
2.500e+001 
2. 60Ce+001 
2.700e+001 

2. BOOe+OOl 
2. 900e+001 

__ 3. OOOe+OO 1 
3. 1 OOe+OOl 
3. 200e+001 
. 3. 300e+001 
~ 3.400e+001 
3. 500e+00 1 

3 . AOOe+OO 1 
3. 700e+001 
3.. BOOe+OOl 


■ TEMP.. . 

"—DEG. C 
3r2DOe+OOI " 
3 . 200e+00 1 
l- 3 C 0 e+O 01 — 
33500e+001 
3. 600e+001 

3 . B00e-+00 1 
4. OOOe+OO 1 
4 . 200e+00 1 
4. 4 OOe+OOl 
4. 600e+00 1 

4. BOOe+OOl 

5. OOOe+OO 1 
5.200e+001 _ 
5. 400e+001 
5.600e+001 
5. BOOe+OOl 

TtJOOe+OOI 
6. lOOe+OOl 
-6.300e+001 
,l6.500e+001 
- . 7 OOe+OO 1 

£. 900e+00i 
7. lOOe+OOl 
7. 300 e +001 
7.500e-001 
7.700e+001 
7. 900e+001 
—8. 4 OOe+OOl 
B . 300e+00 1 
8 . 500e+00 1 
E. 600e+001 
B. 900e+001 
9. 1 OOe+OOl 

9.300e+<»01 

9. 4 OOe+OOl 
9. 700e+001 
9. BOOe+OOl 
1 . 010e+002 
__l^-020e+002 


3. 9 OOe+OOl 
4. OOOe+OO 1 
4. lOOe+OOl 
4 . 200e+00 1 
-4 . 300e+00 1 
4.4 OOe+OOl 
4.500e+001 
-4. 600e+001 
4.700e+001 
4 . 800e+-00 1 
4 . 900e+001 


_ 1 .O50e+002 
1 . D70e+OG2 
1 . 0B0e+002 
1 . 100e+002 
1. 1 2Oe+O02 
1 . 140e+002 
1 . 1 60e+002 
1 . lBOe+002 
1 ,200e+002 
1 . 22Oe+002 
1 . 240e-002 
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uop 


USfbfymeric 


FABRIC TESTING 
NASS -36298 


U. S. POLYMERIC O. E. 71108 


SWB-8 Fabric 

for NASA 

Lot# 4 



la. Breaking Strength, 

lbs/in, WARP 




ASTH D1682 


*4-j 

*4-2 

L0T4 , 

AVG 


PICK 

71 

66 

66. 5 



CENTER 

70 

81 

75. 5 



PLAIN 

73 

64 

66. 5 



AVG. 

71.3 

70. 3 

70.8 


lb. Breaking Strength, 

lbs/lnch, FILL 




ASTM D1682 

PICK 

45 

28 

36.5 



CENTER 

46 

32 

39.0 



PLAIN 

49 

33 

41. 0 



AVG. 

46.7 

31 

38.6 


2a. Carbon Assay, X 






MDQAI 5560 

PICK 

99.9 

99.6 

99.75 



CENTER 

99.9 

99. 6 

99.75 



PLAIN 

99. 8 

99. 5 

99. 65 



AVG. 

99. 87 

99.57 

99. 72 


2b. Hydrogen Assay, X 






MDQAI 5560 

PICK 

<.01 

. 01 

EST . 

006 


CENTER 

<.01 

<.01 

EST . 

001 


PLAIN 

<. 01 

<.01 

EST . 

001 


AVG. 

EST .001 

EST .004 

EST . 

003 

2c. Nitrogen Assay, X 






MDQAI 5560 

PICK 

. 1 

.2 

. 15 



CENTER 

. 1 

. 2 

. 15 



PLAIN 


, 2 

. 15 



AVG. 

. 1 

.2 

. 15 


3. Visual Inspection 


S»e Charts 3A-3B 




QC1-102 


4. Specific Gravity, Units 
PTM-84 


AVG. 


1.6801 

1.6854 

1.6341 

1.660 


1 . 6328 
1.6741 
1 . 7502 
1.686 


1.6465 
1.6798 
1 . 6922 
1.673 



HITCO MATERIALS DIVISION 

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 • (714) 549-1101 • TWX (910) 595-1130 • FAX # (714) 549-2856-5-2437 



SWB-fl Fabric for NASA Lot# 4 


Page 2 of 3 


5. pH, Unite 




#4-1 

#4-2 

LOT4 AVG 



6.4 

6. 4 

7. 4 



6. 2 

6.4 

7. 3 


AVG. 

6. 3 

6.4 

7. 35 

6. 

TGA, *C at 50X Weight Loss 

SET UP# 

1 

SET UP# 2 


CTM-51 (AIR) 

#4-1 669 

#4-2 652 



See Chart 6A-6B 


7a. 

Atomic Absorption, ppm 





CTM-53B 

#4-1 

#4-2 

LOT4 AVG 


Na 

5 

6 

6. 5 


K 

2 

1 

1. 5 


Ca 

17 

160 

96. 5 


Mg 

1 

1 

1.0 


Li 

0 

© 

0. 0 


AVG. 

25 

190 

108 

7b. 

Moisture Content, X 

.01© 

.025 

.017 


CTM-53B 




7c. 

Ash Content, X 

.025 

.203 

.114 


CTM-53B 




8a. 

Filament diameter, microns, WARP 





S.E.M. ( Diameter* are an average of 10 

teasurenentB ) 


AVERAGE 

9.55 

9. 34 

9.44 


Minimum 

7.65 

6.90 

6.90 


Maximum 

10. 95 

10.90 

10. 95 


Std. Dev 

0.95 

1. 19 

1. 06 


fib. Filament diameter, microns, FILL 

S. E. H. {Diameters are an average of 1© measurements) 


AVERAGE 1©. ©3 
Minimum fi. ©0 
Maximum 13. 75 


Std. 

9a. Thread Count, per Inch, WARP 
PTM-5A 


Dev 1. 75 


#4-1 

#4-2 

LQT4 AVG 

37 

33 

35. 0 

38 

33 

35. 5 

36 

33 

35. 5 

37 

33 

35. 0 

22 

33 

35. 0 

37.4 

33.0 

35. 2 


AVG 
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SWB-8 Fabric for NASA Lot* 4 


9b. Thread Count, per 
PTM-5A 


inch, FILL 

♦ 4-1 

39 

39 

39 

39 

27 

AVG. 38.6 


♦4-2 

J-OT4 AVG 

35 

37. 0 

36 

37. 5 

35 

37.0 

35 

37.0 

35 

36. 0 

35. 2 

36. 9 


10a. 


10b. 


Areal Weight as received, gm/4x4 


PTN-3A 

LEFT 

CENTER 

RIGHT 

AVG. 

Volatiles as received, X 
PTM-3A 

LEFT 

CENTER 

RIGHT 

AVG. 


3. 195 

2.798 

2.997 

2.866 

3. 364 

3. 115 

3. 120 

2.746 

2. 933 

3. 060 

2. 969 

3.015 


.31 

.32 

. 32 

.38 

.39 

. 39 

.45 

.55 

. 50 

.38 

.42 

.40 


10c. Weight change on Acetone wash, X 
PTM-3A 


LEFT 

-.31 

CENTER 

-.39 

RIGHT 

-. 13 

AVG. 

-.28 


-.50 -.41 

-.39 -.39 

-. 07 -. 10 

-.32 -.30 


U. S. Polymeric 


^ kl* Si 

Hamid M. Ouraishi, Manager 
Quality Assurance Department 
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RIC Z(/J 8 

. U*#£ 2-3 


ROLI. NO. 


YAMn Po,o 


POUNDS 


ORDER NO. 


SPECIFICATION 5Tl &£± ■ 

*SC. FILE * ! 

SYMBOLS 


ww 

@ % 
AA 

S 

T 

w 

V 

V 


- TEAR 

- SPOTS OR STAINS 

- FOLDS 

- EDGE CURL 

-TIGHT WEAVE OR SELVAGE 

- WEAVE DISTORTION 

- VISIBLE PUCKERS 

- ONE PUCKER CREASING 

- TWO OR MORE CREASINCS 


REMARKS 

VV' -’Jutk'b 
y(* 7 Z*h 
- 0 -= tU-e 

5 



1-AQE ?S 

Of POOR QUALITY 





L& SPECIFICATION O^JT 

» HU « MSfi 42. 

SYMBOLS 


ww 


AA 

5 

T 

w 

V 

V 

V 

REMARKS 


TEAR 

SPOTS OR STAINS 

FOLDS 

EDGE CURL 

TIGHT WEAVE OR SELVAGE 
WEAVE DISTORTION 
VISIBLE PUCKERS 
ONE PUCKER CREASING 
TWO OR MORE CREASINCS 


vy *7 i/lei 
)(* 7Zm £Vje 

-©■ - //o/f 

1/- Ay* 


giuee Gi™.s & 

//I / 
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Udp 

USFblymeric " 


FM 


PREPREG TESTING 
NAS8-36298 

U. S. POLYMERIC O. E. 71108 
5034 NASA LOT» 4 U. S. P. LOT* DB9314 


la. Reein Content, Soxhlet, X 
CTM-6D 


lb. Filler Content, Soxhlet, X 
CTM-6D 


lc. Cloth Content, Soxhlet, X 
CTM-6D 


2. Volatile Content, X 
PTM-17B 


3. Flow, X 
PTM-19G 


4. Resin Content, Dry basis, X 
PTM 16F, Type II 


5. Tack, lbs 

PTM -80 

6. Gel Time, seconds 

PTM-20E 



ROLL#l-S 

ROLL#2-S 


40. 0 

31. 1 


40. 3 

31. 6 


41. 2 

32. 1 

AVG. 

40. 5 

31. 6 

NASA LOT# 

4 AVERAGE 

36. 1 


17. 6 

13. 7 


17. 8 

13. 9 


18. 2 

14. 2 

AVG. 

17. 9 

13. 9 

NASA LOT# 

4 AVERAGE 

15. 9 


42. 4 

55. 2 


41. 9 

54. 5 


40. 6 

53. 7 

AVG. 

41. 6 

54. 5 

NASA LOT# 

4 AVERAGE 

48. 1 


4. 2 

3. 5 


4. 3 

3. 7 


4. 4 

3. 8 

AVG. 

4. 3 

3. 7 

NASA LOT# 

4 AVERAGE 

4. 0 


16. 7 

10. 6 


19. 8 

10. 2 


19. 0 

10. 9 

AVG. 

18. 5 

10. 6 

NASA LOT# 

4 AVERAGE 

I 14. 5 


38. 3 

31. 4 


39. 5 

31. 2 


39. 3 

32. 5 

AVG. 

39. 0 

31. 7 


NASA LOT# 4 AVERAGE 35. 4 

20 34 

NASA LOT# 4 AVERAGE 27 

67 58 

NASA LOT# 4 AVERAGE 63 


* 


HITCO MATERIALS DIVISION 

700 E. DYER ROAD. SANTA ANA, CALIFORNIA 92707 • (714) 549-1101 • TWX (910) 595-1130 


FAX # (714) 549-2858-5-2437 
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FH 5634 HASA LOT* 4_ 


7a. Atomic Absorption, ppm 
CTM-53B 


HS.P. LOT* D09314 
ROLL#l-S RQLL»2-S 


LQT»4 AVG. 


7b. Moisture Content, X 
CTM-53B 


7c. Ash Content, X 
CTM-53B 

8. TGA, X Weight Loss at 500* C 
CTH-51 (Nitrogen) 


Na 

11 

9 

10 

K 

3 

2 

3 

Ca 

42 

148 

95 

Mg 

1 

1 

1 

Li 

0 

0 

0 


109 

TOTAL 

57 

160 



ROLL#l-S R0LL#2-S 



3. 

30 3. 11 


NASA 

LOT# 4 

AVERAGE 3. 21 



a 

12 ♦ 


NASA 

LOT# 4 

AVERAGE . 11 


6. 4 a- a 

NASA LOT# 4 AVERAGE 7. 6 


See chart 8A-8B 


9. DSC, *C 
CTM-50A 


First Temp 
Second Temp 


RQLL#1~S 

181 

240 


See Chart 9A-9B 

10. Infrared (IRZB) Baseline 1*15 

CTW_21C See Chart 10A-10B 


RQLL»2-S 

179 

240 


1. 15 


LOT #4 AVG. 
180 
240 


1. 15 


11. Environmental History 


12. Specific Gravity, Cured, Units 
ASTK D792 


Date manufactured* 30 June 1986 
Packaged ins 
Date shipped : 


AVG. 


13a. Tensile Strength, ksi, WARP 
FTHS 406-1011 


AVG. 

NASA LOT# 


Test lot 
shipped 

not 

R0LL#1 -S 

R0LL#2^£ 

1. 487 

1. 479 

1. 500 

1. 448 

1. 508 

1. 469 

1. 498 

1. 466 

4 AVERAGE 

1. 462 

31. 51 

28. 60 

34. 97 

27. 23 

31.51 

24. 11 

32. 92 

27. 03 

35. 03 

27. 80 

33. 19 

26. 95 

4 AVERAGE 

30. 07 
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FH 5834 M$h LOT# 4 U-S. P. LOT* 009314 


13b. Tensile Modulus, msi, WARP 
FTMS 406-1011 


13c. Tensile Elongation, X, WARP 
FTMS 406-1011 


14a. Flexural Strength, ksi, WARP 
FTMS 406-1031 


14b. Flexural Modulus, ssi, WARP 
FTMS 406-1031 


15a. Compressive Strength, ksi, WARP 
FTMS 406-1021 


15b. Compressive Modulus, msi, WARP 
FTMS 406-1021 



ROLL# 1 -S 

ROLL#2-S 


5. 35 

4. 60 


5. 06 

4. 78 


4. 78 

4. 65 


4. 84 

4. 62 


4. 97 

4. 79 

AVG. 

5. 00 

4. 69 

NASA LOT# 

4 AVERAGE 

4. 84 


. 60 

. 70 


. 73 

. 66 


. 69 

. 57 


. 69 

. 66 


. 73 

.64 

AVG. 

. 69 

. 65 

NASA LOT# 

4 AVERAGE 

. 67 


51. 44 

41. 27 


52. 66 

42. 60 


49. 60 

44. 93 


47. 30 

42. 62 


48. 18 

40. 18 

AVG. 

49. 84 

42. 36 

NASA LOT# 

4 AVERAGE 

46. 10 


4.74 

4. 57 


4. 70 

4. 84 


4. 53 

4. 62 


4. 65 

4. 69 


4. 63 

4. 58 

AVG. 

4. 65 

4. 66 

NASA LOT# 

4 AVERAGE 

4.66 


35. 39 

27. 97 


32. 90 

28. 64 


29. 18 

26. 77 


31. 58 

28. 78 


33. 41 

25.58 

AVG. 

32. 49 

27. 55 

NASA LOT# 4 AVERAGE 30. 02 


5. 03 

4. 75 


5. 35 

4. 80 


4. 91 

4. 54 


5.04 

4. 77 


5. 12 

4. 74 

AVG. 

5. 09 

4. 72 

NASA LOT# 4 AVERAGE 4.91 
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FH 5634 NASA LOT# 4 

16. Double Shear Strength, kei 
FTMS 406- 1041 A 


17. Barcol Hardness, Units 

ASTM D-2583 

( Average of 10 determinations) 

18. Residual Volatiles, X 

PTM-98 


19. Resin Content, Pyrolysis, X 
CTM-14B 


20. Acetone Extraction, X 
CTM-18A 


21a. CTE, in/in • F with PLY 
PTM-61B 


21b. CTE, in/ln *F Cross PLY 
PTH-61B 


U. S. P. LOT# D09314 



ROLL#l-S 

R0LL#2-S 


3. 48 

2. 96 


3. 28 

3. 14 


3. 49 

3. 16 


3. 33 

3. 04 


3. 20 

3. 12 

AVG. 

3. 36 

3. 08 

NASA LOT# 

4 AVERAGE 

3. 22 


70. 2 

71. 1 

NASA LOT# 

4 AVERAGE 

70. 7 



2. 22 

2. 36 


2. 21 

2. 44 


2. 32 

2. 35 

AVG. 

2. 25 

2. 38 

NASA LOT# 

4 AVERAGE 

2. 32 


38. 65 

35. 28 


37. 14 

35. 96 


38. 38 

34. 22 

AVG. 

38. 06 

35. 15 

NASA LOT# 

4 AVERAGE 

36. 60 


4. 77 

5. 23 


5. 29 

5. 82 


5. 63 

5. 48 

AVG. 

5. 23 

5. 51 

NASA LOT# 

4 AVERAGE 

5. 37 


1. 56 

. 00 


1. 46 


AVG. 

1. 51 

. 84 

NASA LOT# 

4 AVERAGE 

1. 18 


14. 99 

14. 49 


8. 98 

11. 42 

AVG. 

11. 99 

12. 96 


NASA LOT# 4 AVERAGE 12.47 


See Chart 21A-21B 
U. S. Polymeric 


Hamid M. Ouraishi, Manager 
Quality Assurance Department 
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Particle Size Distribution 


6A - 6C 
7 A - 7C 



uop 

USRJymeric ® 


Page 1 of 2 


FILLER TESTIHG 
HAS© -36298 

U. S. POLYMERIC O. E. 71108 
Filler L ot for flASA Lot# 5 


1. Carbon Content, X 
QAI-5560 


2. Ash Content, X 
PTM-71B 


3. Atomic Absorption, ppm 
CTM-53B 

(Values are average of 
2 determinations) 


3a. Moisture Content, X 
CTM-53B 


3b. Ash Content, X 
CTM-53B 


4. pH, Units 

ASTM D1512 


5. Particle Size, microns 
S. E. M. procedure 
(Average values are 
of 20 determinations) 


6a. TGA, *C at SOX Loss 
CTM-51 




SAMPLE 




#5A-1 

#5A-2 

#5A-3 



99. 27 

99.36 

99. 28 


NASA LOT# 

S AVERAGE 

99. 30 



0. 000 

0.011 

0. 005 



0. 000 

0. 005 

©♦©20 


AVG. 

0. ©00 

0. 008 

0. 012 


NASA LOT# 

5 AVERAGE 

0. ©07 



•5A-1 

#5A-2 

#5A-3 

L0T#5 





AVG. 

Na 

16. 5 

18. © 

19. 0 

18. 5 

K 

2.© 

2.0 

2. 5 

2. 2 

Ca 

2.© 

2.0 

2. 0 

2. 0 

Mg 

0. 0 

0. 0 

0. 0 

0. 0 

Li 

0. 0 

©.0 

0. 0 

0. 0 

TOTAL 

22.5 

22. 0 

23. 5 

22. 7 


.©1© 

. 000 

. ©00 



,©21 

. 000 

♦ ©©© 


AVG. 

.016 

. 000 

. 000 


NASA LOT# 

S AVERAGE 

.005 



0.000 

P.01 -5 

AVG. 0. ©OS 

NASA LOT# S 

5. 25 
S. 40 
AVG. 5. 32 

NASA LOT# 5 


0. 010 O' 025 
O. 015 0. 01© 

0.013 0.018 

AVERAGE 0. 013 

5. 55 5. 55 

5. 50 5. 60 

5. 52 5. 58 

AVERAGE 5. 47 


AVG. 
Maximum 
Minimum 
Std. Dev 


.5© 
.99 
. 16 
. 27 


.45 
.79 
.20 
. 15 


. 50 
. 88 
. 20 
. 19 


NASA LOT# 5 AVERAGE SIZE .48 

837 670 680 

NASA LOT# 5 AVERAGE 862 


ru. /] HIT CO MATERIALS DIVISION 

700 E. DYER ROAD. SANTA ANA, CALIFORNIA 92707 • (714) 549-1101 • TWX (910) 595-1130 • FAX # (714) 549-2858-5-2437 
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Filler Lot for NASA Lot# 5 


6b. TGA 

CTH-51 


See Cherts 6A-6C 


7. Particle Size Distribution 
CTH-72 

7a. Particle Size, microns 
CTM-72 


See Charts 7A-7C 


♦ 5A-1 
.90 
1.00 
AVD. .95 


»5A-2 

.90 

. as 

.89 


NA5A LOT# 5 AVERAGE 


f5Az2 
1. 08 
.98 
1.03 
. 96 


U. S. Polymeric 


(I. (D — 1 x- 

Hamid H. Ouraishi, Manager 
Quality Assurance Department 
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RESIN TESTING 
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91LD Resin Lot for NASA Lot# 5 
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Gas Chromatography 

TGA 

DSC 

HPLC 
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6B 
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9B 
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u$p 


US Fbtymeric 


RESIN TESTING 
NAS3-36298 

U. S. Polymeric O. E. 71108 
91LD Resin Lot for NASA Lot* 5 


(Note sample 5A was used for production. Sample 5-1 
was tested, but not used for production). 


1. Resin Solids, X 
PTM-7C 


2. Specific Gravity 0 25* C 

PTH-29C 

3. Viscosity, Brookfield, cps. 

PTM-14C 

4. Gel Time, min: sec 

PTH-47B 

5. Atomic Absorption, ppm 

CTM-53B 

(Valves are averages of 
two determinations) 


»5-A »5-l 

70.7 72.0 

70.6 71.6 

70. 7 71. 6 

AVG. 70.7 71.7 

1. 138 1. 139 

0 22. 8* C 1500 1500 

3:06 3:50 

Na 3. 5 4 

K 0.5 0 

Ca 2. 5 0 

Mg 0. 0 10 

Li 0. 0 _® 

TOTAL 6. 5 14 


6. Volatiles, Gas Chromatography 

CTH-55 

7. TGA, X Weight Loss at 500* C 

CTM-51 (AIR) 


See Charts 6A-6B 
8. 4 

See Chart 7B 


8. DSC, temperature *C 
CTN-50A 


171.5 188 

See Chart 8A-8B 


9. HPLC 

CTM-49A 


10. GPC, Average molecular wt. 
CTW-49A 


See Chart 9A-9B 


235? 1902 

See Chart 10A-10B 


11. pH, units 
CTM-1B 


8.3 8.3 



HITCO MATERIALS DIVISION 

700 E. DYER ROAD, SANTA ANA. CALIFORNIA 92707 • (714) 549-1101 


TWX (910) 595-1130 • FAX # (714) 549-2858-5-2407 



91LD Resin Lot for NASA Lot» 5 


Page 2 of 2 


12. Phenol Content, X 
CTM-55 Appendix 1 


13. Chang's Index, ml. 

CTM-5B 

14. RDS, Minimum Viscosity, cps. 

CTM-57A 


15. NHR 

Vendor procedure 



#5-A 

#5-1 


11. 94 

11. 83 


11. 74 

11. 86 

AVG. 

11. 84 

11. 84 


24. a 

24. 8 



Min. Vise. 

*C 

#5-A 

43 

102 

#5-1 

60 

109 


See Charts 14A-14B 
See Charts 15A-15B 


U. S. Polymeric 


il 0 — -»■ 

Hamid M. Quraishi, Manager 
Quality Assurance Department 



TYPICAL GAS CHROMATOGRAPH SET-UP 
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Operator 
Column _ 
Length 
lis. . 


fez 

liquid Phase^TWifljgC? 




*t. *. 

Support £. 

Mesh &OlU2iZ 


Carrier Gas 
Rotameter 


pL 

lSjL 


VIU I •«»« IG l -I n . m 

Inlet Prtss4zC2.P< i S 
Rate 30 — • I /» i n 

MBtaz 

Size. 


Q. \/S>fL 


Gate. 

Datactor . 
Voltage 
Sensi t. . 


iillilfk 


&Z2- 


Flow Rates, at/ain__ 
Hydrogen wO Ri r 

Scavenge 

Split 

Twperature. B C . 


Pet. f^rLV- Ini.&GC? 
olunn Initial gt 7 — 

Jte 


Column 
Final 
Rate . 
Sol van 
Concn. 



GAS CHROMATOGRAPHY STANDARD SOLVENT 


TEST METHOD CTM-55 
STANDARD SOL VENT /MONOMER 

MEOH 

ETHANOL 

MECL2 

ACETONE 

IPA 

THF 

ACETONITRILE 

CRESOL 

MEK 

FURFURAL 

TOLUENE 

CHLOROBENZENE 

PHENOL 


RETENTION TIME (MINS,) 

.6 

1.18 
1.28 
1. A5 
1.83 
3.08 
3.2 
A. 03 
A. 08 
15.03 
17.98 
19.6 
22.08 


NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES. 
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it PEAL TIME CHROMATOGRAM * * * 



ri_ 

r 




\ 


f i hrl full scrle hu. - ieefc.ee 




rv • r *_ c. 

MI SC . : 


r i l. D 5 A 

C = 0 1 0 1 3 6 GttS/HL 


"I ME 5* 45 
DATE 12 'll "S* 

OPERATOR- JGZ 

PUN T I ME : 30.0® MINUTES 

DELAY TIME : 0.00 
CHAH 0 

py RET PERK fiREfi C 
HO TIME AREA '• L 


PEAK 
HT . 


SAMPLE 

MI SC . 


?1 LD 5ft 
C = 0 101 36 £HS/HL 


T I ME ; 9 45 

DATE- 12 11 /&E 
OPERATOR : JGZ 

PI iH TIME 30.00 MINUTES 
DELAY TIME 0.0© 

CHAN : 0 

py PET PEAK. AREA E: 
HO TIME AREA * L 


PEAK 
HT . 


4 1 . 63 

5 1 . S3 

6 3 30 

7 5 03 

8 5 55 

22 11. 65 
29 16.23 

41 21 05 

42 21 98 

43 22 . 15 


4 009 0 9 c- 1 

81207 1.881 2 

227690 5 . 275 2 

3598800 83.371 3 
5309 123 4 

4 8 39 .112 3 

19256 .446 2 

1718 040 2 

69893 1.619 2 

124790 2.891 2 

179090 4 149 2 


4 79 
1 1 904 
1 1890 
95752 
214 
457 
964 
70 
1 0336 
12126 
10216 


TOTAL AREA* 4316600 
THRESHOLD* 1 
MIN Pi .WIDTH* 15 
hREA REJECT* 1000 


4 

5 

i 

i 

63 

83 

81207 

227690 

1 . 
5 . 

888 

294 

e 


30 : 

3598800 

83 

67 ? 


1 1 

65 

19256 


.448 

41 

21 

85 

69893 

1 

. 625 

4 2 

21 

99 

124790 


. ?U2 

43 

22 

15 

179096 

4 

. 164 


1 1 904 
1 1 890 
95752 
964 
1 0336 
12126 
10216 


TOTAL AREA- 4360726 
THRESHOLD* 1 
M1H PK WIDTH* 15 
AREA REJECT* 10000 
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t PEAL TIME CHROMATOGRAM * * * 

~r C 

► — 





r 



FINAL full 


SCALE MU ■ = 1 0 0 C ' CO 


MEET I CAL SCfiLE FhC TOF: IX 



f 


8 - 


1 8 _ 



=.AMPlE 
MI SC 


91 LD 5-1 
C = O . 10 8 £ l 6M5/«L 


7 I ME 3 4 9 
DATE = 12 'U '3b 

OPERATOR ! -'lZ 

R UN TIME : 3 0 0 0 M 1 N U T E 6 

DELAY* T I ME ; 0-0® 

CHAN = 6 

PK fet PEAK AREA b 
NO. TIME AREA '• L 


PEAK 

HT 


3 .63 

4 1 25 

5 1 43 

6 1 65 

7 3.15 

8 5.50 

9 5.83 
1 8 11. 68 
34 21 .95 


2068 
1867 
267030 
2882500 
w 5460 
31382 


6164 

255880 


.103 2 
. 056 2 
. 052 2 
7 .46 0 £ 
83.822 3 
.265 4 
.878 4 

. 173 1 
7. 168 1 



1 -*‘288 
97560 
588 
343 
337 
1 0548 


TOTAL AREA* 3570046 
THRESHOLD* 1 
MIN PI- .WIDTH* 15 
w AREA REJECT* 1000 


SAMPLE ■ 
MI SC . 

T I ME = S 
DATE : 12 

OPERATOR 


91 LD 5-1 
C — 0 1 002! GHS/tM- 

■■ 49 

.11 '66 
JGZ 


RUN TIME- 30.00 MINUTES 
delay TIME 0.00 

CHAN : 0 

PR RET PEAK AREA B 
NO TIME AREA 4 L 


PEAK 

HT 


6 1 65 



34 21 .95 


267030 

2992500 

31392 

255890 


7.529 2 
84 . 372 3 
. 885 4 
7.215 1 


1 2288 
97560 
343 
10548 


TOTAL AREA* 3546812 
THRESHOLD* 1 
MIN PK. WIDTH* 15 
AREA REJECT* 10U00 
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flBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBfiBBBBBBBBBBBBBBBBBBBBBBBaBBBBBBBBBBBBS^^H 

|lBBBflBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflBBBBBBBBBBBBBafl^^H 
laBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBaiBaBBBflBBBBBBBBBBBBBBBBBBBBBBBBBaBBBU^^H 
llBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBaBBBBBBBBBaBBBnBBBBBanBB^^H 
liflaaaBBBeBBBaBBiBBaMBBaaBBBBBBBBBBBaBBaBBBBBBBaBaBaaaBaBaaaiaiaBBBBBBaan^^H 
HiBaaaBBaaaaBBaaaaBiiaaaBBBaaBBBBBaBaaBBBfiBiiBiiiHaaiBBBBaaaBBaBBBiaBsaaa^^H 
|BiaaaBaaaaaaiiaaaaBBaaBaa^ir=a aBaBaiaaBaaaaaaaa aaaaaaaaBBBaBiiBaa iaaB a aa i 

BBaiaaaaaaBaanBBBBBaBBl 


IBBBBBBBBBBBBBBBBBBBaBBBBBHM 

iBBBaaaBaaeaBBBaaBBBBBBaaBiiiH 

IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBH 
IBBBBMBBBaBBBBBBBBBBBBBBBBBBBBBBK^H 

ibbb aaaaBBBaaB BaaBaBBBaaaBBBB aaaaaaM 


|BaaaeaBBaaBaaBBaBaaBBaaBBBaaaBaaai>a|£aBBHH 
liMmiaHiaaaMiMMMwiMiMKggggL jaE 
iBaBaBBBaaaBaaaaaBaaBBBBBBauiaaailflialilllM 
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CHART 9A 


a- I FILE A: PHEN0E1 . HDR TAKEN 09-05-19B6 14:03:53 

AI - lir£s PERCENT REPORT 
^***-K-t«-** Pc.KL-ti>* 


•*• Hut-************************************ Operator Initials: JGZ * 

Sample Name: 91LD,5A,C=7. 13 oucKini ir DATA FILE: A: PHEN031 . PTS * 

Date: 09-05-1986 14:03=53 Method PHENOLIC * Q V i.l«= N.ft. * 

iterface: 4 Cycle#. 01 * 

:arting Peak Width: 10 Thr H********************************************* 

******************************* Column Type: MI CROBONDAPAK C-1B * 

Instrument Type: BECKMAN H tmf/uciTER 2-1 BY WEIGHT * 

Solvent Description: THF/WATER, 2 . .1 * 

*■ : 

Mi sc . In-f or mat i on : '“^ N ^^~^ ##<( . <M (. <f .************************************** 

********************************* Ending Retention Time: 10.00 

Parting Delay: 0.00 


'k 

Jo. 

Ret 

Time 

Peak 

Area 

Area 

7. 

B 

L 

Peak 
Ht . 

Normalized Area/ 

j£ Height 

4 

1.70 

1.78 

2.05 

66122 

65456 

49B35 

36.4482 

36.0814 

27.4704 

2 

2 

2 

5215 

5416 

4528 

100.000 12.7 

98.993 12.1 

75.368 11.0 

fc al 

Area: 

181413 

Area Reject: 

1000 One sample per 


1.000 sec. 


ORIGINAL PAGE IS 

OF POOR QUALITY 




CHART 9B 


FILE A : PHEND 32 . HDR TAKEN 09 - 05-1986 14 : 25:51 

kg — « — r ■ — p» i — i r nr ^ ^ ^ 

^REi<=» percent re 

* **********************************************Operator*initialss J 6 Z * 

Sample Name: 91LD,5-1 ,C- 6. 64 pupMni TC DATA FILE: A: PHEN 032 . F’TS * 

,ti = 09 - 05 - 19 BB 14 = 25=51 Method PHENOLIC 0 Vi .l»= N.A. ♦ 

iterf *ce: 4 ^ .* 1 m m * 

Starting Peak Width! 10 ^.^''^^Lai.**..******************************** 

. _ - rirrLMAN upi r Column \ yP e • ' uwnw, ‘ 

instruct TVP : = nf CL r;i HPL on; y , 2=1 BY WEIGHT 

Operating Conditional P.T., FLOWRATE- . Detector ,, * 


jcrr d l * 1 1 y ww..w- 

Detector 0: 220NM/.5AU 

Mi sc. In-formation: LENGTH= 2 .j 


Jt rting Delay: 

0 . 00 




J k Ret 

4o- Time 

Peak 

Area 

Area 

V. 

B 

L 

Peak 

Ht. 

1.78 
3 2.07 

122964 

46477 

72.5706 

27.4294 

2 

5196 

4293 

Tc al Area: 

169441 

Area Reject: 


************************************ 
Ending Retention Time: 10.00 


Normalized Area/ 
y. Height 


100.000 23.7 

37.797 10.8 


1000 One sample per 1.000 sec. 


oRumv- rV- .=-4 
OF POOR QliAl.iT/ 



DATA FILE-PHEN032 FROM 0.00 MIN. TO 10. 00 MIN. LO* SCALE- S. 404 Mv. HIGH SCALE- 10. 7S0 Mv 
q i LD. 5—1- C*6. 64 HG/ML# 0/5/B0# JG2 




GPC CALIBRATION PLOT 


*** Cal i br ati on Data *** 
Calibration Name: 

Mi sc Information: 


Fit Type: 3 

Log Mol Wt * A 
A- 2.533977 
Coefficient of 
Ret Time 


+ Bx + Cx~2 + 
B= 2.115315 
Determinati on 
Molecular 


Dx^3 

C= -.5646824 
0.9902 
Wei ght 


D= 3.606432E-02 
Log Mol Wt 


3.50 
4.33 
4.83 
5.09 
6.00 
7. 17 

7.50 


35000 

15000 

3600 

2350 

570 

92 

72 


4.544 
4. 176 
3.556 
3.371 
2.756 
1.964 
1.857 





1 


1 

18 2.8 3.B 


4.8 5.8 6-8 

Retention Tiae or Voluae 



CHART 10A 


GPC REPORT 


********* 

* lamp 1 e Name: 

* 

* 

* 

* 

* 

* 

* 

* 

* 

*•' 

S 


<■*** 


Method : 
Cycle#: 20 

Thr eshol d : 


<?/ LD 5 A 

)ate: 10-03-1986 09:47:41 

Inter-face: 2 

Starting Peak Width: 60 

«• *•*•**■***•*■**■* * 

Instrument Type: HPLC BECKMAN 334 

Solvent Description: THF 

Operating Conditions: R.T., FLOW 


Detector 0: 

Misc. In-formation: 
****************** 
arting Delay: 0.00 

Calibration -file: GPCMIX 

Molecular Weight Distribution 


********** 

Operator Initials: FCB * 

DATA FILE: A:GPC20.PTS * 

Channel#: 0 Vial#: N.A. * 

* 

** 

Column Type: ULTRASTYRAGEL 500A * 

RATE=2.0 ML/MIN * 

Detector Is 



10 . 00 


B seline TIMES: 
P. Dcess TIMES: 
Total Areas 
M - 
M = 

Mw/Mn= 

M- = 


0.05 to 
0.05 to 
186951 
235 
128 
1 . 8398 
408 


Aver ages 
10.00 MW: 
10.00 MW : 


*/.5653B 1040000 to 353268 

7.56538 1 040000 to 353268 
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CHART 10B 


< FILE A: 6PC39. HDR TAKEN 08-06-1986 13:18:25 




GPC 


REFORT 





Method : 
Cycle#: 39 

Thr eshol d : 


t Asmple Name: 91LD 5-1 CIC 

ste: 08-06-1986 13:09:0 

interface: 3 

r Starting Feat Width: 6U 

* Instrument Type: HPLC/ BECKMAN 

* Solvent Description: IHh 

Misc. In-formation: CALIBRAT 1DN/GFC 


* + **■*•¥:*:****■* 

Operator Initials: GbF * 

DATA FILE: A:GF‘C39.PTS * 

Channel#: 0 Vial#: N.A. * 

Column Type: ULTRASTYRA8EL 500A * 

* 
l: 

* 


* Misc. In-formation: CALIBRA1 1 UN/ tor ,****»***********< 

******************************* Ending Retention Time: 

t rting Delay: 0. VO 

i i brat ion -file: GF’CFHEN 

Molecular Weight Distribution Averages 

T! OCT 4 hn 10-00 Ml 


********* 

1 0 . 00 


Bi ieline TIMES: 
F'r )cg££ TIMES: 
Total Area: 

Mir ,= = 

Mi = 

Mm/Mn= 
v * 


3. 85 to 
3-85 to 
200232 
1902 
207 
9. 1879 
5518 
1597 


1 0 . 00 
10 - 00 


MW: 

MW: 


22295 

22295 


to 

to 





CHART m 







!d be : 

Tr,A I N =50/: 

REOUENCY =10 RAD /SEC 
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WftSfl— FINGERPRINT VISCOSIT Y myllg-UCSIN - 


"Tfo. -'-ETA* — 

_ :-,.-PQlfiE _•■•;= 


— — ETA - 
r^^PDISE. 


-•ETA" 

jPDISE. 




"4 

5 

6 

7 

9 
9 
10 
11 
12 

13 

14 

15 

16 
17 
IB 
19 
■20 
21 

22 

<-i*r 

jL-J* 

24 

22 

26 

27 

26 

29 

30 

31 

T+ 

04. 

33 
, 34 

" 35 

36 

37 

38 

39 
— — 40 

41 

42 

43 

44 
-A5 

46 

47 

48 

49 

50 


“575396+001 ^ 
" 5 . ’1 05e +00 I - 
’ 4. 741e+00 1_ 

*=473616+001“ 

-^4.045:6^001 
’3 - 63Be+00 1 


^ b ^7 1 9e +O0 . 900e+0D 1 ~ 
34 7393 jB+OO 1 “ 2.599e+0QLl 
4. 13Be+001 __2. 314 b+001_J 

^T&A le +00 13^71 076^001 


o • ^ «-J *-J 

3. O49e+001 
2.726e+001 
2.575e+001 
2. 374e+001 
2. 217e+001 
2. 105e+001 
2. 002e+001 
1 . B76e+001 
1.725e+001 
1 . 643e+001 
1 .T539e"+00i 
1 .45Be+0C>l 
1.352e+001 
1 . 234e+001 
1 . 102e+001 
1 . 007e+00i 
9. 4 37 e+000 
B.E44e+000 
7. 9S3e+000 
9.£)65e+000 
7 . 869e+OO0 
‘7. 434e+000 
5.627e+000 
4.659e+000 
4. 215e+000 
3. 629e+000 
3. 003e+000 
2. 367e+000 
1 . 732e+000 
6. 1 16e— 001 
1 . 743e+000 
7. 4B7e— 001 
— 1» .B 9 2e- OO T- 
4. 274e— OOl 
-7. 39Se— 001 
B. 670e-00i 
9.533e— 001 
7.492 b- 001 
7. 367e— 00 1 
6. 309 b— 001 
1 . 04 3e+000 
9. 995 b— 001 
1 . 125&+000 


3 . 539e+0o 1 
~3.21Be+001 .J 
2.eB5e+001 
2. 721e+001 
2.381e+001 
2.250e+001 
2. 063e+001 
1 . 9526+001 

l.esiB+ooi 

_1. 794e+001 
1.711 b+00 1 _ 
1, 612b+001 - 
1.5406+001 
~ i . 456e+001" _ 
1 .3B3 b+ 001 
1.2866+001 
1 . lB6e+001 
1 . 0406+001 
9. 051e+000 
9. 125e+000 
B. 52Be+000 
7 . S04e+000 
6. 94Be+000 
7. 745e+000 
“7.3 73e+000 
5. 536e+O0O 
4 . 595e+000 
- 4. 1 63e+000 
3. 556e+000 
2. 996e+000 
_2, 3506+000 
1 . 726e+000 
. 5.7506-001 
i . 6 1 4e+000 
6.9296--O01 
— © i 8~6e — OO 1 


2. 164&-001 
7.377e-001 
B . 670e— 00 1 
9.5206-001 
7 . 3226-00 1 
5. 965 b— 001 
4 . 6B4e— 001 
9. 40Be— 001 
9 . B 1 9e— 001 

7. 700e-001 


"1 .953e+001 
1.696e+001 
i.509e+-001 
1 . 376e+001 
U 3236+001 
1.252e+001 " 

1 . 1746+001 
1 . 051 e+001 
9.4556+000 
B. BB3e+000 _ 
J7. 6B6e+C>00 
-6. 139e+000 
5.736e+000 
“4 . 9b8e+000~ 
'4. 61Be+000 
4.1526+000 
3. 40Be+000 
3.3896+000 
4 . 404e+000 
2. 407e+000 
2.341e+000 
1.631e+000 
1 .451e+000 
1 . 3906+000 
9 ,333e— 001~ 
1 . 0076+000 
7.679&-001 
6.5716-001 
7. 242e— OOl 
2. 029e-001 
JZ. B 256-001 
1. 3706-001 
2. 036e-001 
6. 602e-001 
2. B 37 b— 001 
— 4 .-6536-002 
3. 686e— 001 
5. 5006—002 

0. 000e+000 
- 4.890E-002 

1 . 5BBe— 00 1 
4 . 323e— 001 
4. 227e— 001 
4 ,506e— 001 

1 . B 6Be—O01 
B. 203e— 001 


- — TEMP 

~3 .'OOOe+OOl 
73.T)OOe+ODl 
_ 3 . 2 . 00 b + 001 _. 
-5.300 g+001~ 
^ , j(T7Ee+000 “-4 . OOOe+OOO— 500 e +0 0 1 

4.570e+000 ““5.o60e+0DCr~ 3 . 600e+001 

3. BOOe+OO 1 — 
4. OOOe+OOl 


- TOROUE- 
._EftAHS— CM 
- .9536+0 00 ' 2 . OOOerPOl _ 
1 ^6741X^^00171 ^>^>4±PPCL 
5 . 952e+000 _ 22 . QOOe+OO O 
:5 '."5 02 6+000 — JS-pOOe^OO 


4 ,<>BBe+0OO- —6 . OOOe+OOO 
3.631 e+000 7 . OOOe+OOO 


3. 421e+O00 
3. 234e+000 
2. 9B3e+0G0 
2 . 785e+000 
2.645e+000 
2.5146+000^ 
2. 357 e+000 


B . OOOe+OOO 
9. OOOe+OOO 
1 . OOOe+OO 1 
1 . iOOe+OOi 
1 . 200e+001 
_L. 3Q0e+001 
1 . 4006+00 1 


2. 166e+O0O - 1.500e+001- 
2. O64e+000 .. 1 . 600e+001 


'1 . 932e+OGO 
1 . B31 e+000 


17700e+P0T' 
*1 IBOOe+001' 


3 . £>99e+000 - 1T9006+001 
1.550e+000 2. -OOOe+OOl 


1 . 384e+000 
1 . 264e+000 

1.1 B5e+000 
1 .112e+C00 
1 . 003e+000 
1. 139e+000 
9 . 886e— 00 1 
9.342e+001' 
7. 069e— OOl 
5.8576-001 
5. 302e— 001 


2. IOOe+OOi 
2.2006+001 
2. 300e+001 
2. 4O0e+001 
2.500e+001 
"2. 600e+00 1 
2.700e+00i 
2.B00e+OOl 
2. 900e+00 1 
3. OOOe+OOl 
_3.400e+001 


4 .20 0 e + OC* I ' 
4.300e+001 
4.5006+001 
4.700e+001 . 

4. E 00 e+001 -- 

.5- IOOe+OOi 

5.3006+0 01 
5. SGOe+OOl 
5. 700e+001 
■=5TBOOe+O01 - 
~ 2>7000e+001 1.. 
--6 .200e+001 rr 

6 . 40Oe+0Ql 

6. 6006+001 
6 . BOOe+OO 1 - 
6. 900e+001 “• 
7.200e+001 
7. 300 e+ 00 i - 
7.500e+001 - 
7.700e+001 - 
"7. 9006+001': , 

8. IOOe+OOi 
B. 300e+001 
s. 500e+00’l — 


3. 776e— 001 
_2. 974e— OOl 
2.1 76b- 001 
O. 76Be— 001 
" 2. 191 e— OO 1 
O. 94 1 e— OOl 
—O. -8656-004- 
5.36oe-002 
— O. 929e— 001 
1 . 0B9e— 001 
1 . 196e— 001 
0.940e-001 
O. 9256-001 
0.792e— OOl 
1.310e-001 
1.255e— 001 
- 1 .4136-001 


* 3 . 200e+00 1 

B.~600e+001 

3.3006+001 

B. BOOe+OO 1 . 

=3* 400e+_0QJ 

OOOe+OOl 

3.500e+001 

9. 200b +001 _ 

3. 600e+001 

9. 4006+00 1__ 

-3.7<X»e+001 

9.600e+0C’i 

3. 800e+001 

9.8006+001 

^3. 9 CiOe +004— 

1 . OOOe+OCC 

4 . OOOe+OO 1 

1 . O20e+002 

4. IOOe+OOi 

i.-030e+002 

4. 200e+001 

1 . 0506+002 

4. 300e+001 

1 .O70e+002 

4.4006+001 

l.O90e+O02 

4. 500e+001 

1 . i 10e+0C)2 

4.600e+001 

- 1 . 130e+002 - 

4.700e+001 

1 . 150e+002 

4.B00e+001 

“1 . 160e+002 

4. 900e+C01 

1 . 1 BO 6+0 02 


i 
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i DH 


FI I4GERPR I NT__\LLSCQ5I T^L^i^DFJLLE S 1 U& -±=QT5-1- 


3 

£ 


to 

1 4 

1 

l* 

14 

1 

1^ 
17 
1 t 
1 ' 
20 


34 

• j 
~ :> 
77 

^-o 
' ? 
40 
•fil 


44 


47 

9 


ETA* _. 

‘ POISE 
1^777896+001 
n=8.O77e+O01 
7. 750e+001 
-7. 097e+O01 - 
-6 . 555e+0G 1_ 
5.B79e+O01 
5. 174e+001 
4 . 707 e +00 1 
23°e+001 
3. 781 e+001 
3.41 0e+001 
3 . 050e+00 1 
2. 7B6e+G01 
2. 614e+001 
2- 461 e+001 
2.337e+001 
2. 213e+001 
-2 . 089e+00 1 
1 . 971 e+001 
l.B7Ce+001 
1 . 730e-K>0 1 
1 . 592e+001 
1 .4746+001 
1 . 324e+001 
1 . 173e+G01 
1 . 054 e +00 1 
9. 284e+000 
7. 9B2e+000 
7. S99e+000 
5. 6106*000 
4. B40e+000 
4 . 0146+000 
4 . 1 70e+00C 
4.51 Oe+000 
3. B69e+000 
'4. 1 65e+000 
3. 375e+000 
2. 91 3e+000 
2. 599e+000 
2. 449e+000 
1.71 5e+000 
8.31 0fc*-00 1 
5. 974e— 001 
072e-001 
220e-*-000 
47 1 ©4-000 
2. 187e+000 
1 . 998e+GOO 
2. 66Be+000 
4 . 2B9e+000 


-^jETAl U 


_ 3 ETA 


,T 1 “. 7 . 


__LTZZTORQUE 


-TIME 


— TEMP - 

1DEG. £. — 


POISE PQISF 72- GRAMS— C M — 

IT& . 99 i e +00 1—^3 .=434e+<>0 1 '^-9 .7B4e+000 2/OOOe-OOi "^£lX)0e+001 
-=7, 299 e+OGl — I5.^59e+G0 l==i .OlSe+'OO 1 — !^OOe-KK>OI o . 1 OOe+OO 


V. O06e+001 *3.3 13e + C> C» f ” - 9 * 

_e . 359 e * 00 i — 4 5 ! -e+OOjfc^rS r 9 11 e+OOfcr.~ 5 :rfrpQg 0 4 Q Oe-PQO I _ 
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1 . 61 6 e +00 1 3 . 2836*000 J , 300 e+ 00 1 - 5 * 300 e+ 0 ul__ 

1 476 e+ 0 Ol 3 - 088 e +000 1 . 400 e +001 „ 5 . SOOe+OOl 

l BB 9 e+ 00 i I 1 !' 37 d»e 4 - 00 rr 2 . 935 e* 600 i; 1 ISOOe+OCl • 5 . 700 e+O 0 1 • 
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3 . B 1 1 e-*-00 1 2 . 763e+00 1 
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2. 624e+001 2. 17Be+001 
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1 . 969e4-001 
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4V500e^00i 
4 . 700 e ^001 
4 . 900 e +001 . 


— 1 . 774 e 4-001 
1 . 706 e+ 00 1 
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/ , 
1 
1 
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1.01 Be-*-00 1 2.71 364-000 

0 _ 903-64-000 2 . 63464-000 
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4 . 0556+000 9 . 725 e -001 

(. 398 e +000 
J. 8306+000 
4 . 151 e +000 3 . 437 e -001 

, 375 e +000 0 . OOOe+OOO 

, 8536+000 5 . B 7 Be -00 1 

564 e +000 4 . 254 e -001 

> . 422 e+ 00 p ~~ 3 . 6 246 - 001 - 


7 . 200&+001 
7 . 400 e +001 


9 . 200 e +001 
■9 --4O O6+-O01 


i 2546+001 4.2636+000 1 . 663e+000 +’ • 3006+00 1 
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1 . 324e4-O00 2-500e+001 7.6006+001 
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5. 043e-001 — 3- lGOe+OGl 8. BOOe+OOl 

.... 5323Be— 001 ”3.2006+001' 9. OOOe+OOl 

4 3B8e+000 1 . 039e+000 5. 660e-001 3. 300e+001 

5. 46Be— 001 ^B60e-001 ^3.j4p0e+001. 

* isjetw 3.437e-001 5. 228e-001 . 3. 500e+001 9 - 6OOe+0Ul 

3 3756+000 0. OOOe+OOO 4.2406-001 3.60ue+001_ 9.BOOe+Opl 

• . 65 7e-00 1” 3 . 7006+00 1 1 - 000e+002 

7! 265e— OOl 3. 800e+001 1.0206+002 

7 ‘ A7^p -QQ 1 3- -SOOe + OC U 1 ■ O 4 C »e+O02 
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1 . OB0e+OO2 
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1 . 120e+002 

1 .531e-001 4.4006+001 1 140e+002 

1 1856+000 -B.71Be-001 ”” 1 1 84Be-00r' 4.300e+001 1. 160e+002 

1.7496+000 1.3136+000- 2.744e-O01 -4.-600e+001 

4.963e+C»00 3.70Be-001- 2.5096-001' 4.700e+001 _ 

2.5046+000 9.2166-001 3.348e-001 '^BOOe+OOl -l.^Oe+OC^ 

4. 1 32e+000 1.1 506+000 5 . 386e-O0 1 4 . 900e+00 1 ' 1 . ^>oe+0, 
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0. 772e-001 C>.750e-001 4.200e+001 
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PH 

TGA 

Atomic Absorption 

Moisture Content. 

Ash Content 

Filament diameter, WARP. ...... 

Filament diameter, FILL. ...... 

Thread Count, WARP . . . 

Thread Count, FILL. 

Areal weight. 

Volatiles 

Weight Change on Acetone Wash 

CHARTS 


PAGE 

. 1 
. 1 
. 1 
. 1 
. 1 
. 1 
. 1 
. 1 
. 1 
. 2 
. 2 
. 2 
. 2 
. 2 
. 2 
. 2 
. 2 
. 2 
. . 3 


3A 


Visual Inspection 
TGA 


6A 
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udp 

USfblymeric 


FABRIC TESTING 
NAS8- 36298 

U. S. POLYMERIC 0. E. 71108 
SWB-8 Fabric for HASA Lot# 5 


la. Breaking Strength, lba/ln, WARP 
ASTM D1682 


lb. Breaking Strength, lba/ln, FILL 
ASTM D1682 


2a. Carbon Assay, 
MDOAI 5560 


2b. Hydrogen Assay, X 
MDOAI 5560 


2c. Nitrogen Assay, X 
MDOAI 5560 


*5-1 


PICK 

45 

CENTER 

58 

PLAIN 

41 

AVG. 

48. 0 

PICK 

106 

CENTER 

82 

PLAIN 

73 

AVG. 

87. 0 

PICK 

99. 5 

CENTER 

99. 3 

PLAIN 

99.6 

AVG. 

99.47 

PICK 

<.01 

CENTER 

<.01 

PLAIN 

. 01 

AVG. 

EST .004 

PICK 

. 1 

CENTER 

. 1 

PLAIN 

t 2 

AVG. 

. 13 


3. Visual Inspection 

QCi-102 

4. Specific Gravity, Units 

PTH -84 


See Chart 3A 


AVG. 


1.7055 

1.6549 

Ll21* 9 

1.692 


5. pH, Units 
CTM-24B 


6.3 

^-2 

AVG. 6. 25 


6. TGA, • C at 50X Weight Loss SET UP *1 

CTH-51 (AIR) #5-1 852 

See Chart 6A 

HITCO MATERIALS DIVISION 

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 • (714) 549-1101 • TWX (910) 595-1130 • FAX # (714) 549-2858-5-2437 
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SWB-8 Fabric for NASA — Lot # — 5 


Atomic Absorption, ppm 
CTM-53B 


Na 

K 

Ca 

M0 

LI 

AVG. 


#5-1 

11 

1 

130 

1 

0 

143 


7b. Moisture Content, X 
CTM-53B 

7c. Ash Content, X 
CTM-53B 


6a. 


Filament diameter, microns, WARP 
S.E.M. procedure 
(diameters are an average 
10 measurements) 


6b. 


Filament diameter, microns, 
S. E. M. procedure 
(diameters are an average 
of 10 measurements) 


FILL 


0 . 000 


0. 065 


AVERAGE 
Minimum 
Maximum 
Std. Dev 


AVERAGE 
Minimum 
Maximum 
Std. Dev 


#5-1 
10. 17 
6 . 10 
11.55 
1.06 

#5-1 

10. 43 
9. 05 

11. 90 
1 . 00 


9a. Thread Count, per inch, WARP 
PTM-5A 


AVG. 



9b. Thread Count, per inch, FILL 
PTM-5A 


AVG. 


36 

37 
36 

36 

37 

36. 4 


10a. Areal weight af 
PTM-3A 


10b. Volatiles as received, 
PTM-3A 


LEFT 

3. 470 

CENTER 

3. 353 

RIGHT 

3. 304 

AVG. 

3.376 

LEFT 

.26 

CENTER 

. 36 

RIGHT 

. 46 

AVG. 

. 37 
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SWB-B Fabric for HASA Lot# 5 

10c. Weight. Change on Acetone Wash, X ^5-1 

PTM-3A LEFT -.40 

CENTER 27 

RIGHT -. 06 

AVG. -. 24 


U. S. Polymeric 

Hamid H. Quraishi, Manager 
Quality Assurance Department 
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SYMBOLS 


WW 


AA 

5 

T 

w 

V 

V 

REMARKS 


- TEAR 

- SPOTS OR STAINS 

- FOLDS 

- EDGE CURL 

- TIGHT WEAVE OR SELVACE 

- WEAVE DISTORTION 

- VISIBLE PUCKERS 

- ONE PUCKER CREASING 

- TWO OR MORE CREASINCS 


GRADE frfiocf C 
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TEST 

1b. 

lb. 

lc. 
2 . 

3. 

4. 

5. 

6 . 
7b. 
7b. 
7c. 
8 . 

9 . 

10 . 

11 . 

12 . 

13a. 

13b. 

13c. 

14a. 

14b. 

15a. 

15b. 

16. 

17. 

18. 

19. 

20 . 
21a. 
21b. 


TABLE OF CONTENTS 
PREPREG TESTING 
NAS8-36298 


U. S. Polymeric O. E. 71108 

g. 5634 H ASA LOT* 5 II S, P. LOT. DB933fe 


Resin Content, Soxhlet ^ 

Filler Content, Soxhlet A 

Cloth Content, Soxhlet A 

Volatile Content A 

Flow . . i 

Resin Content, Dry Basis A 

Tack 1 

Gel Time 2 

Atomic Absorption 2 

Moisture Content * * ' * 2 

Ash Content 2 

TGA * 2 

DSC 2 


Infrared (IRZB) Baseline 
Environmental History. . • 

Specific Gravity 

Tensile Strength 

Tensile Modulus. ........ 


Tensile Elongation g 

Flexural Strength 3 

Flexural Modulus 3 

Compressive Strength ’ ‘ ’ 3 

Compressive Modulus. .....»•»••»•••**'** ^ 

Double Shear Strength. ...•••»»»»•••*• ^ 

Barcol Hardness 4 

Residual Volatiles ][****] 4 

Resin Content, Pyrolysis. ^ 

Acetone Extraction 4 

CTE, with ply 4 

CTE, crossply 


CHARTS 



6A - 

9A - 

8B 

9B 

Infrared (IRZB) Baseline 

10A - 

10B 

21B 


CTE 



Page 1 of 4 


Udp 

USfbfymeric ™ 


FH 5834 


PREPREG TESTING 
NAS8-36298 

U. S. POLYMERIC 0. E. 71188 
NASA LOT* 5 U. S. P. LOT» D89336 


la. Resin Content, Soxhlet, X 
CTM-6D 


lb. Filler Content, Soxhlet, X 
CTM-6D 


lc. Cloth Content, Soxhlet, X 
CTM-6D 


2. Volatile Content, X 
PTM-17B 


3. Flow, X 
PTM-19G 


4. Resin Content, Dry basis, X 
PTM 16F, Type II 


5. Tack, lbs 
PTM-88 

S. Gel Time, seconds 
PTM-28E 



ROLL#l-S 

ROLL#2-S 


42. 4 

41. 0 


42. 5 

39. 4 


42. 9 

38. 6 

AVG. 

42. 6 

39. 7 

NASA LOT# 

5 AVERAGE 

41. 2 


16. 3 

18. 8 


18. 4 

17. 8 


18. 6 

16. 8 

AVG. 

18. 4 

17. 3 

NASA LOT# 

5 AVERAGE 

17. 9 


39. 3 

41. 8 


39. 1 

43.6 


38. 5 

44. 4 

AVG. 

39. 8 

43. 8 

NASA LOT# 

5 AVERAGE 

41. 8 


3. 7 

4. 3 


4. 1 

4. 3 


4. 1 

3. 9 

AVG. 

4. 8 

4. 2 

NASA LOT# 

S AVERAGE 

4. 1 


9. 1 

6. 3 


18.8 

12. 3 


9.6 

9. 5 

AVG. 

9. 6 

9. 4 

NASA LOT# 

S AVERAGE 

9. 5 


41. 6 

42. 7 


43. 5 

43. 5 


42j_L 

42. 2 

AVG. 

42. 4 

42. 8 

NASA LOT# 

S AVERAGE 

42. 6 


26 

39 

NASA LOT# 

S AVERAGE 

33 


68 

81 


NASA LOT# 5 AVERAGE 75 


L 


HITCO MATERIALS DIVISION 

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 • (714) 649-1101 • TWX (910) 595-1130 


FAX # (714) 549-2858-5-2437 
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FM 5634 


NASA LOT* 5 U- s. P. LOT* D09336 


7a. Atomic Absorption, PP TO 
CTM-53B 


7b. Moisture Content, X 
CTM-53B 


7c. Ash Content, X 
CTM-53B 

8. TGA, X Weight Loss at 500“ C 
CTM-51 (Nitrogen) 



ROLL#l-S 

ROLL#2-S 

LOT#5 AVG 

Na 

11 

16 

14 

K 

1 

2 

2 

Ca 

27 

26 

27 

MS 

1 

1 

i 

0 

43 

ROLL#2- 
3. 35 

Li 

J0 

0 

TOTAL 

40 

45 

ROLL# 1 -S 
3. 35 


NASA 

LOT# 5 AVERAGE 3.35 
.04 *1® 


NASA 

LOT# 5 AVERAGE .07 


6.4 7.3 

NASA LOT# 5 AVERAGE 6. 9 


See chart 8A-BB 


9. DSC, “C 
CTM-50A 


First Temp 
Second Temp 


ROLL#l-S 

179 

242 


See Chart 9A-9B 

10. Infrared (IRZB) Baseline 1.03 

C ™" 21C See Chart 10A-10B 


RQLL#2-S 

182 

243 


1. 03 


tQT#5 AVG._ 
181 
243 


1. 03 


11. Environmental History 


12. Specific Gravity, Cured, Units 
ASTM D792 


Date manufactured i 25 July 1966 
Packaged in: Polyethylene bag 

Date shipped: Test lot not 

shipped 


ROLL#l-S 
1. 498 
1. 498 
1. 497 
1. 497 


ROLL»2-S 
1. 503 
1. 508 
1. 503 
1. 504 


AVG. 

NASA LOT# 5 AVERAGE 1.501 


13 a. Tensile Strength, ksi, WARP 
FTMS 406-1011 


29. 67 
29. 08 
29. 48 
29. 29 
25. 64 
28. 63 


27. 61 

28. 96 
28. 35 
25. 74 
28. 75 
27. 88 


AVG. 

NASA LOT# 5 AVERAGE 28. 26 
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.. HAS* I nr. s U.S.P. LOT. DQ932S. 


13b. Tensile Modulus, wsi, WARP 
FTMS 406-1011 


13c. Tensile Elongation, X, WARP 
FTMS 406-1011 


14a. Flexural Strength, ksi, WARP 
FTMS 406-1031 


14b. Flexural Modulus, msi, WARP 
FTMS 406-1031 


15a. Compressive Strength, ksi, WARP 
FTMS 406-1021 


15b. Compressive Modulus, msi, WARP 
FTMS 406-1021 



ROLL#l-S 

ROLL#2-S 


4.62 

4. 38 


4. 53 

4. 80 


4. 49 

4. 81 


4. 37 

4. 47 


4. 53 

4. 71 

AVG. 

4. 51 

4. 63 

NASA LOT# 

5 AVERAGE 

4. 57 


.73 

. 64 


. 73 

.70 


. 73 

. 69 


.73 

. 73 


. 61 

. 68 

AVG. 

. 71 

.69 

NASA LOT# 

5 AVERAGE 

.70 


44.67 

40. 65 


40. 86 

39. 32 


42. 96 

36. 60 


43. 79 

36. 85 


43. 09 

37. 97 

AVG. 

43. 07 

38. 28 

NASA LOT# 

5 AVERAGE 

40. 68 


4. 57 

4. 47 


4. 50 

4. 76 


4. 39 

4. 19 


4.60 

3. 96 


4. 91 

4. 36 

AVG. 

4. 59 

4. 35 

NASA LOT# 5 AVERAGE 4. 47 


27.79 

29. 86 


32. 96 

24.73 


31. 05 

27. 89 


31. 28 

28. 23 


29. 73 

29. 47 

AVG. 

30. 56 

28. 03 

NASA LOT# 5 AVERAGE 29.30 


4. 52 

4. 89 


5. 07 

4. 46 


4. 87 

4. 77 


4. 91 

4. 96 


4. 68 

5. 00 

AVG. 

4. 81 

4. 82 


MASA LOT# 5 AVERAGE 4.81 
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rw RA34 N ASA LOT* 5 

16. Double Shear Strength, ksi 
FTMS 4O6-1041A 


j_7. Barcol Hardness, Units 

ASTM D-2583 . 

(Average of 1® determinations) 

18. Residual Volatiles, X 
PTM-98 


19. Resin Content, Pyrolysis, X 
C TM-14B 


20. Acetone Extraction, X 
CTM-18A 


21a. CTE, in/in *F with PLY 
ptm-sib 


21b. CTE, in/in *F Cross PLY 
PTH-61B 


II. S. P. 1 nT * D09336 


pni.L#l-S R0LL#2-S 


KUL.UW A « 

3. 83 

3. 13 

3. 78 

3. 43 

3. 73 

3. 54 

3. 40 

2. 77 

3. 86 

3. 33 

AVG. 3. 72 

3. 24 

NASA LOT# 5 AVERAGE 

3. 48 

70. 6 

7®. 9 

NASA LOT# 5 AVERAGE 

70. 8 

2. 22 

2. 29 

2. 18 

2. 04 

2. 22 

2. 00 

AVG. 2. 20 

2. 11 

NASA LOT# 5 AVERAGE 

2. 16 

37. 29 

39. 41 

37. 35 

39.76 

38. 13 

35. 46 

AVG. 37. 59 

38. 21 

NASA LOT# 5 AVERAGE 37.90 

1.73 

1. 9® 

1. 76 

1.01 

2. 54 

}.. 35 

AVG. 2. 01 

1.42 

HASA LOT# 5 AVERAGE 1.71 

. 00 

. 83 

1. 03 

-1. 23 

AVG. • 52 

-. 2® 

NASA LOT# 5 AVERAGE . 16 

11. 41 

12. 55 


1 i. 69 ±a 56 

AVG. 11.55 8.57 

HASA LOT# 5 AVERAGE 10.06 

See Chart 21A-21B 


U. S. Polymeric 


j, ^ ( 0 — * 

Hamid K. Ouraishi, Mana ® e ^ 
Quality Assurance Departmen 
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